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(57) [BttJ] 

£T5SSOn^7 la, lb, let Ctl6 

n*7h8lla, lb, 1 cCDftWj&Wm-t&ft&t? 
7^7>hT^^-yt/l/3yt!a-^ 3 3 t&mi, 
Ti/^o fit, * 3 3&, 1fil& 

OPt^yhill a, lb, 1 c ftlf ftlc^i^y 
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f 

S«ffiT*fe^Ci:«:ttULTs ±333 ^> F*HIJWLT 
fAo 

ft5#n#7 F«Btf#©f?ttfc»ft*tt*^&3C £ 
Sr^tBLT, ±E3v:/F*P?»lLTSa^£C£fcW 

at-rsw^zEisoffttBa^^xAo 
snsftp*^ F«Bfc»jcsnT^twmsBfcft* 

±EfTiMSa#Stt, F»B*Vfc<DttJBfc:»*i* 
^lc£o£#^l£n^y h»BJciJSW*n*3V> K 

m t a o /c ^±iB3 v> F*raw u T^m-r § c t * 

fr»*Ba-r st7»ea^iSTfe o r , 

& c k -r £ tf ftea^ffio 

a- a # «y f mx<Dftm ic&nz r-S>Z££*tk 
mbT, ±E3v>F*rawbT33im , r*ck*wat 

te<B«»<E>n<P*y FSBK, nv> F*RlflBUTiilU'r 
*fififtSa*a«:B^fec:i:*«f«fc-rsn#'y F££ 

Bo 

BHBLTasw-r*cfc«rw«fc-r*iii#ai7E«oD# 



(2) «PBB 2 0 0 1 - 1 9 1 2 7 9 

2 

>y hSIo 

[It** 9] FJc*iMgiJ«ffl*M>f*nT*3 

±EtT»Ba¥at±. ±EflSO*o4W h«BO«IB* 
±E«BiJ««fcS^^Tl£« bTfe 0 . 

mmm<ozi^> F*^asn*±Effi<o»a#^ fsb 

70 SW)ci<fl'y F^Bo 

C»*aiO] *37>Flc(i, a»*3v>F*^as 
HJ«tt*±Efl&<D#o#'v HSilicSeSht^tttfBf 

±Effifl#Stt, ±EftOo#y FI*Btf#©*tt 

w FKW*nT^S±E»»*ft«U ^O^S+^Ji 
HSm^ffl £ & ^> #_tIEn v > F*ra«H LTSStB-r * 
Cfc*«fatt5»*a8E«Oo*7 b^Bo 

20 [0 0 0 1] 

BOfr»*«a-r S fr Wmmis X x ARtffTftBatf 

[0 0 0 2] 
[0 0 0 3] 

U<fc a £-?2>mMl ££ZT\ 37 
>F8B CJt-h3>hD-7) tCcfcOs ttK^*^ 

^0 tf. 3V>FS6B^6ttJ*Sns*»3V>Ffc[CCT 

[0 0 0 4] 2 M(?)Pt>7 FSB^tSHSIftS 
50 tTlfitc J: 0. 1 *oon#>y F^B^ 1 otofrWl (S) ^ 
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3 

«SftD, )MS©o#7 F«B#&fcfrt>i£ 

[0 0 0 5] c©<k3ft«8W>a#'y KKBte-tSttB 
ft 3— *©tt»/**->*«»©ci3jW FSBTJiiS;£ 

[0 0 0 6] ^^8#^8tlJ^jiT/c±te:fW]B#tctT»]^ 

[0 0 0 7] &MB<Du#v b^SOi^ gft£fTUj 
c£&Sft£^f5£Sftttftfcfft 

£B#F^&&£ft<Tteft6ft<, frftfHB^HW" tffi*S 
tCftSo 

[0008] $fc, &mcD$,mim &m<ofrto'*9- 

[0 0 0 9] BHf?n^ntti9m«:iN^«ot>B 

[0 0 10] #58«m±, ±a?<OH1ftc«^T3a: 

Jl^ffi&tfp^y hgBOJifl*«:gW£LT^5o 
[0 0 1 1 ] 

^St5i»P4?'y hStBfc* j*g|5fre>A;frSft 

[0012] £<D&o&m&*mKrz'i=rW)Wmi>'XTi* 

tc<fct>. USon#7HiWi, HJWLfci5g&ftT*2fc 
«B©fT»tf t8Wfr» fc ft &o 

[0013] ^fc> *^wtc«stri&ga^j£«, ±as 



(3) &mz 0 0 1 - 1 9 1 2 7 9 

4 

[ooi 4] conmmmxmc&o. «soa#y h 

[0 0 15] *SI?Btc«5D*7h8Btt, ±*G 

m<Outfy h8tt*6^T, ftO«»On«^ h^B 

/o [0 0 16] C<D£5&mili%:11m7Lrcu#v h*fifc<fc 
fft(DlfilSOD3p^ hSB*4, raw b /-ciH 6 nr^fc 

«B©fTtt#ttWr» ft & o 
[0 0 1 7] 

SB^fift^sat-stTSbsa^xx^tcafflbfcfeco 

So 

[0018] ctotfissa^xxAtCckotTKi^eas 

ft*n#-y h«Btt* El l^t«k3^ #«W>:fe«>«[ 
mzn%mffi2 a, 2 b, 2 c, 2d, C C D (Charge 
Coup I ed Dev i ce) If * * 9 ft H tfiRS 2 ft fcgRgP 3 
atf8Bi*4l?*^«ric*ftTi/^o COn#-yh 
SlKt, F^gPlHlSS^LT, g|2tc^-r£?tc, '>ft< 
$iJ®#ST'fe^C PU 1 5, &8«$R«:!attf& 
x-^fBffiSBl 3*B*Tl^*o x-^IEUfflH 3£L 
50 Tte, #J;U£\ DRAM (Dynamic Random Access Memor 
y), ^^yv^ ROM (Read Only Memory) «RvHiV>£>l3> 

2 DsR»yh8Bltt, 0 1 Rt>*0 2 tc^f J: -5 

PCA-F2 0 0 *®irr*fc«>0 PC #— FXP7 h 
(PCA-FI/F) 1 4£Mi*.T^3o 
[0 0 19] lOp^-v h^B l te, tttoSBXfcfcrtW 

Bi^ sa-tr>-9*^e>oA^tc*nsbT, &%<Dim 

■9tCft^ftT0^ o CT^tf. a*7hfflllfc 03tc 

[0 0 2 0] £fc, P#7h8Il(i, PCA-FXP 
^y h 1 4lcai*nfcPC*-F W*'J*-K) 2 0 
50 OfcBrS^-^^SiityCfctf-eSSo ^/c. n# 
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5 

[0 0 2 1] CO«fc5K*J«*tlfcP#*y 

[0 0 2 2] trttSS^X^Ate. EUlCaVri-Sfc:. 
Sl7iS*3<on#*y h^il a, lb, lcOffl* 

i-^3 3hlSOP#7hgH a, lb, 1 c £<D 

[0 0 2 3] /^-V±;bn>tf a-* 3 3 £if*8g3 4 
fctt. D-*;l/X«J7*7h7-* (LAN) 

ffiO«g£LT\ WUfcT. "7— *X-r— >a> (WS) 

[0 0 2 4] gfc. n— *;l/xU7*7 F?— ^icfctt 
§D*7h8Il a, lb, 1 c fcO-r— #iM:/n F 
3;Wi> /<— y-Jvl/nve ^ 3 3 fcB^L*^?— 
^Xf- 5/ a >£<Dlffl(0**y Fy-^ilUKGEfflStU 
FiiHtii— (KWtcffiffl^nTi/^T C P/ 

I P (Transmission Control Protocol/Internet Proro 

coi) sfflt^to^tSo -r&fr^ RiftWa^Xr- 

OD,t>7hgIla, lb, 1 c<D^W)^mt^>^0 

[0025] gi4(c*-r ffUBas/^^^^tt. mm 

SS30P^7hSH a, lb. 1 c03^IW 

gasns^uio^Ti^T^**^ cntcpi^^n 

Iv/XfAtt '>fc< fcfc2^0P^y F«B©f?»l* 
[0 0 2 6] CtOcfe^^Tiftga^X-r^CcfcD. 

§§3 4«:^LTiMe>nr< s^-v-jvi/avt: a— * 3 

3*^<DfB|SBLTaS6nT<Snv>FJc:S"^V^T. S- 
D#7h8il a, lb. 1 cWtI^EcH-o £o 
T, ]Sa^>a#7h8il a, lb, 1 c HB##i 

<SC^ D#yh811a, lb, Ic^fti: 

[0 0 2 7] cOck^icftiftBl^xfAtt, ISOd 
#7h8il a, lb. 1 c^LtavyF^WL 
tStUt^Ch/c^T^D4<7hgIl a, lb, 1 



(4) »P 2001-191279 

6 

soD?f«ito«fraBa*sa-rscfc*<, zcoxo&ffi, 
mnm^mm^ n/c c ^ tc & ^ 0 

[0 0 2 8] £fz, 0(1* Wu ;^Vt;l/3y^^3 
3^?>OPV>Fc0rt^ (IfrttcDrt^) liSD#7 h8 
■Hk:IS:St^Tt>J;<, HI— <Di><DX$> £i/\> Cti 
lc<tD, Sn^7hSll a, lb, 1 c t*. ^tVf n 

5o «aoa^h8ila, lb. 1 c <Otf ifl 

/^yf;^yifi^3 3ti$tt§o Sfc, nSP 
^^-rrvFtCcfcOmSC^D^^y h£E§ 1 a. lb, 1 

S(On^7h811 a, 1 b. 1 cFlt^yP^W 
[0 0 2 9]*^ »a<0D*7h«Ila. lb. 1 

[0030] y-Jvl/nvtfa— *3 3 a, *»S3 
4SMT37yK4#P#7b811a, lb, lc 
*c|RlWUT3i«LTSR»a#»y F»B1 a. lb, 1 

ti. y^UPVtf a — * 3 3^«J#-rSa#»y FSM 
ISlX^U'/h (£?;£) R Srtic&nsp-y FSBtc*HS5 

3 - * 3 3 m^^^tc £ o fFS^ n/c a # ^ f m 

30 ix^U^hR siCcJ;D3YyF^jS^n§n#7 h 
KB*ciiS^Tl/^o a*7h»J»X*'J^hRS(i, £ 
n^7hgll a, lb, 1 c'MDavvFfOSSHJ*^ 
^ > yoSiJffl-^, £ p # >y F ^gcDtTiftO^T ^ ^ y 

[0 0 3 1] MWX^U^hR S (OJgflglcoi^ 

lC0f-^^]Di^lOP*7hgil aK*tJ&* 
n. g20f-*J»ID2tiS20D#7hSIl btcft 
40 fS£n> S3©f- ^yiJDite, 3S3£>osfl'y F4SB l 

#-y F&BfcJECTa^y FffiJiWX* U 7F R S^-x- 
[0 0 3 2] UttWKte. a#7 FSJWX^U^ hR S 
tflHaSStlTl^So Sf- £?iJDi. D 2 , D3 

50 tf$B, o#-y FSBU:2Hl-rsaft=iv>F\ P^yh 
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ssi a, lb. i c<DmT*mmz<m>7*t2>rz*h 

(4, ±y5L/c£?tc, ^sgo^ftgtc^v>T^-v^;u 
3>t?a-^3 3fcn^7h8Bl a. lb. 1 c £<D 
•r-^ffifl^rTC P/ I P#j£fflLTl^SCfcfr€K * 

[0 0 3 3] fit, cn^WFti, #»JxJ4\ ^t" 
— £?»JDi, D2, D3tc4oO^T^THH^±^6T^MA, 

[0 0 3 4] C<D£-9&n4vy hSIiX^ 'J/ h R SIC 

&a^7hgll a, lb. 1 cic^^yF^tfiLT 

[0 0 3 5] ;^Vt;l/3ytfa- £ 3 3 fc*. n^y F 
ill a, lb. 1 c ^OP^Tjlfl^F^te-T^Otc^iz: 

tffflfIfflOXU>y F2 8 a. 2 8 b. 2 8c%4ffit 
So Sl7SSffi30ifflfifflXU'y F2 8a. 28b, 2 

8 c im^mm-t^mmmm3(Du^y hsu 

a. 1 b, 1 c ^^JS^t^tlt, »l£*n*ospy h 
gfila, lb, 1 c ^ORBT-r— *JIfI#fT otc&><D 

[0 0 3 6] fit, ^-Vt/^ytTa- * 3 3(4. 

iSflcofffj^c ^> L /clfi 1 
S3(D«IffflXU7K2 8a, 28b. 2 8 c K N *f 
JS^nsn^y FSJSPX^U^hR S ±colg 1 T^SSf 3 
tD-r— *5>JDi t D2, Ds^^n^nM-To ^ilfSfflX 
U7F2 8a, 2 8 b. 2 8 c T'fcJu M^tlfcltfg (-r 

IIfflXl/7K2 8a, 2 8b, 28c^P^7 

hgiia, lb, i c tcoT-zmmms&tfWiLZti 

So 

[0 0 3 7] ^HIfflXU7F2 8a, 2 8 

b, 2 8 ctt, 3l#i&2n/cx— #?"JDi, D2, D3^C 
iBESftT^Sn^VK*:, F2 8 a, 
2 8 b, 2 8 c<DPJ-e|p|WUT5Sff-r5o 

[0 0 3 8] P^7hglla, lb. 1 
n§aifflXb7F2 8a, 2 8 b, 2 8cfr6f8fI2 

nfc3Y>F^nfn§it^ 0 *p#7h»n 

a, lb, lcli, SiLfe3V>F*^1rt5o 
[0 0 3 9] cntcj:*), »IIfflXUyF2 8a, 2 
8 b, 2 8 ctc^SnWKOiMtB^-f^V^ot^T 
tel^#l#£e>nT^SCfcfr6, ^a^'yhSll a, 

i b. i c<Dim&. ±fc£VTi&mfimic&z>>L<Dt 

ftSo 

[0 0 4 0] 0 6tc^t"£?tclB3$£nT^Sci 

*<y hiMPX* 'J ^ h R S *ffl^tft*»k:KWt* 0 
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7hill a, lb. 1 etc*?)* l^fc>ti>£ T^x-f 
7j (DfTi/j^2#Sfc*6^kOT&£o »aOD*7 F 
gll a, lb, 1 ctc£S r^x-T^j <Df7®]£&4. 
jSl^fbSr^f (A) ^6 (C) 'MDg{fcE>cfc5 

tc N E9ULT^SlgfiOo#*y h^S 1 a, 1 b, 1 c 

/O [0 0 4 1 ] 06tc^-Ta>i<^ hf&JSUX^U^h R S 

-a-^LT TNUMBERJ ^123? LT. 2 ?"J @ g^T S 
cfcotc, 3^n#yh8Bl a, lb, 1 clz&OW, 

mfm*fr 3 im&&tt* ^aowi r3j £fts Q 

[0 0 4 2] fit, 2trBWWi:. £iI{gfflXU*y F 
2 8 a, 2 8 b, 2 8 c t&ntfv tmW 1 a , lb, 

i c tcorsvmm^ndfcibcomm^ 3v>fw« 
2a sE^nri/^o Mi*W^(4, i jijgtc^yx^-^^ 

&£n> 25UB, 3MB. 4Mllc,4HflXl/yF 
28a, 28b, 2 8c^, Wl£^n§P*7 h^l 1 
a, lb, l c©fift*»Wr*fc*Ol»«^EiZBSti 

[0 0 4 3] 2t7Sfc:*5^T, 1 JlJBtC riP_AODRESSj 

fB^-TSo s£VH4, ljljgtc THOSTNAMEJ ^SV^T, & 
d*7 F"7 — h£,£:HE3zrr 

S cfc^lcLTfccfc^o 
50 [0 0 4 4] 3tf@K*5V>T, **XFO*-ht§* 
IB^So #^Jl<DfKfST*t4. rVt^F^lt T1000 
OJ ^rfB^-rSo 

[0 0 4 5] 4fifBW»^*3V^T, &P^7hgf« 
J^nS^'Hc, 3YyFfOD,f7 FSB^tUj^J 

[0 0 4 6] nwFtt, MtttfJlcfct. ^gULTHSBn 
v>F^a»n^>Fh^&So HlfflXU7F^cn 

&D> InlKBnvvFti, ^cOcfcSftats^^FlCcfcS 
§d^7 HSBOfrBrt^ Fgg£{*£LTt81i 

v> Ft4, n-TVFiSltH^^^^^coi/^TraW*^* 
[0 0 4 7] SYNC*^i5ia^LT I D»^fc»» (W 

t, wsffl^^^o ) mentv^o i ds 

^14, SYNCffo^lC O^T<DMSiJ«?H £ ft S t <DT*fc 0 . 
50 flka>SYNC«^^(0»9J*«l:ftSo C(DIDS^ICJ:D 
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SYNCf8tf*«:SIS«J*r £ C t £ 0 , {fecDSYNCt^ ^ riisi-r 
£C<hft<. ig^ftjaS^T? C^tf-^^^cft 

fl5fgTte, ri ooj fcfc^cfcsicH^snr^ 
& 0 ft*s, rawa«»a^ov>Ttt. ri ooj tcs^ 

[oo48] fit, c<Dfflm»f&mm** o#^* 

Sla. lb, l c^tO^Ktc^nsttfil^feS^f? 

[0 0 4 9] WAfcf, hSU ate. *feS 

$n^^ 1 OiififflXl^y F2 8 afr^igBftTSfca 

»n*tt<rci&&fcs, ^(o^oif$g out* nmmm 
t^So ) «rf8d*rso ttissnsMn oiififflxu^ 
f 2 8 a si i ©p#'f hmm 1 a *<f8fIL;M$« 

s (sl&&) o ccott. mcommm* u>y c 

l b*0Hi*3Oo#^ h^B l c<o-^gU<tt! 

Affile I DS^tcWjE^nSSYNC^O^fT^nlte 

il^Jia^rlRl WMtSfffl ^n-y ^6 'J G M lc X ing*T 
§o fit, 4TOP#7^Ila, lb, 1 c« 
<Dfr»fc»n*:imfcft*fc* raJW*a«»<D-&tHiI# 
m^ofB, WJtii ri ooj tcft^o 

[0 0 5 0] C<D£5&mmiC&*), SIifflXl/7F 
28a, 28b, 2 8 c fcfc, raWWWffl^n— 

( ri ooj ) jciL&^ioaio^Y^ K(dSe*iui 

#fTbft^C£tcft£ 0 cfc^T, ^OtTtt^^n^n^ 

[0 0 5 1] ^IT, ISOD*v h8Il a, lb, 
1 c^Ti&£rliat*£>^— y^-7l/3>t?3. — * 3 3&. 

c cfc -5 ft n «Baffi«»a5-&tMi6^m^<ofii tc ftofcc 
^^eiig-r^c^tccfco, i D#^tctt«£n3SYNc# 

^*4TOD#7h8il a, lb, 1 c tc&^T*?7 
U P^7hgll a. lb, 1 c ftWDftmc&nz 

^cofflJCftofcfcSJCtt, *51«fflXU-y K2 8 a, 2 



(6) «fBB2 0 0 1 - 1 9 1 2 7 9 

/0 

8 b, 2 8clC«fcO»!W7>K%^ltSo 
[0 0 5 2] ^tc=FV>Fti, B6lc*fD#7 h»J» 

[0 0 5 3] CCDWAIT^ti. B$P^ (ms) £:3iatcJfc 

nrc«FH/£tt^po r*6*03 ^> F^etfrr * & o ft 

tS^ftlTo 

[0054] WAim^ogiR^tn^n roj , rioo 

OJ , T2000J fcftoTlr^**«0«J»t»tt, 
/0 T0J cDWAITt^^fHL/cfg 1 CQatf-y h^S 1 a 

Ts §IIStf T1000J OWAIT^*SflU/'cS2(OPjKy 
hgll Mi, i^TSentttl^^-?^ 1 # 
f$oT*?TLT. 3lf£# T2000J (OWAIT*^*S«bfc 
g53coo^y hSll cte. 3BEi/^T33Se>nT*Tl/^3 

SS3COP#7hgIla, lb, 1 ctDSttK^fcWA 

it*^<d§i»*^t roj miT^Mfg 

3<DP^7b8il a, lb, 1 c &#ttc2S£tlT#T 

[0 0 5 5] fbt, *^SBOJB!Bt?t±. CCOWAIT^ 
<0*fc2Sa«nS3^>Ftt, TBANZALSITJ (Da^y 
KtftoT^o TBANZALSITJ 37>hU D^7h 

&Btc rasas o j <d«»*c»v^t, ravusvj ©»f¥ 

[0 0 5 6] CCO<t-5ftWAIT^^556W^n. 88^T 
TBANZALSITJ Ftf&fcUSnT < £ C t K £ K> , 

Slont>7h8Il a«, ±SE<OJ:'5tclRlWjifi£lia 
O-&W-*^HT«<0«»cftofcltt«tc TBANZALSITJ con 

l^tgtc TBANZALSITJ 03V>F*BBJfib. ^3C0a 
#7hgll Wf)2WC TBANZALSITJ CD 

[0 0 5 7] lX±<OJ:-9^SYNC^^WAIT^^^^ 
$n/cgi6tc^t-a^^y hSWX^'J/hR Stc£9«f 
BS^ LT«T<0<fc 5 &iflitf*Sn5o 

[0 0 5 8] \mmW (5frB) OSYNC^JCfcO, ^ 
n^^y FS§ la, lb, l c tf^«ffi^»n5tt«S 

tcft^i:, i d= i -eraw«dcJBa*^s»*nSo i d 
40 = i coiHi mmitimmcD'Smtf n ooi ictezctic*. 

9, SISfflXl/7K2 8a, 28b, 2 8cfr&WAIT 

TBANZALSITJ (D3V>Ktf»i«hS« 
[0 0 5 9] Si cO*r— ^?'J (S l con^y h^g l a 
(I PTKl/X^II. 22. 33. 44) tc**jS£*l5-r— £ 
?|J) Di(DWAIT^^Cti0# ( T0J ) tfAoTV^O 
T% fBl<OP*7h»fil ati-TCtc rBANZALSITj n 

vyKSXffU ^7fp (A) tc^-T^dtc, rffioj 

[0 0 6 0] »2C0-r-^W (»2<oa#7hi 

50 lib (I PTKUXtfll. 22. 33. 45) iCttJEStlS 
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T—Z&D D2<DWAITlStf^Cte 10> ( noooj ) 

F^g 1 a ^nvy F^:^TbT7b>e> 1 WiklC TBANZAI 
_SITJ avyF^ftU ^7* (B) ICtt^&oIC^ 

S3^f-^W (^3^n^7hgll c (IP7KU 
22. 33. 46) {CttfcZft&'f-ZW) DsOWAI 
T^tC^2# ( T2000J ) ^AoTV^OT\ ^3 CO 

YKmilsXfrhZmk^ TBANZAI_SITJ n^>K^ 70 
[0 0 6 1] TBANZALSITJ KO^f tft&J-t 

lb, i c ^o)tfift^ns«fiiT**sc^o«tH^ 

Ti 0 0J tc^&C^c^Ds ^&n^y h8Il a. 
lb. 1 ctt* mrJ&mmmxisv F2 8 a. 2 8 b, 
2 8 c ^6|p|SBL/2:fgM^nSWAIT^Rtf2lsia<0 20 
Tbanzalsitj onv y KtCcJ; D±*EL;Tc J; o teftih* 

[0 0 6 2] B6t/fNto#7 h^JffllX^'jyhR Stc 

7* (A) fre> (O tcSft-T^cfc^^, 3&^a*7 
hSHla, lb, lc*l9foBfffl*f6lT, ^ 

>-if>r*^ifTS-e\ 2ao r^x^yj <o»wtT»^« 

[0 0 6 3] J^±0<fc?&C, tTlftBa^X-rAti. Rlffl 
LTnv>F«rasa-rsc:^^J:t). MOa^7hg JO 
Si a, lb, 1 cfcJiSBBIfflftSSa^SfSC 
i:tf7?fSo c<D«fc5&«a<Dn4?*y FSH 1 a, 1 
b, 1 cte«fc5tt!»T»fcJ:, ^^i«^t^^> 

[0 0 6 4] tfiftWSv'X-rAtC^l/^r. 
D4?7h8Il a, lb, 1 cCDfr!^ 2*iS£»<— V 

fD^-V^l/nytf 3lCcfc9*n^y hSll 40 

a, 1 b, 1 c^tfift^WS-r^Chti, &P^7h8 
lla, lb, 1 c£r**y F7-^±<Dttg«£LTffl 
S-rsci:h|p|«"t?fc^o Ctxtc^D. ffi&WS^X-r 
H»OD#7 hSIl a, lb, 1 c <DfrlfiW 

So 

[0 0 6 5] IjJUp*-; h^H^>ai*W*« 



[0 0 6 6] CCDtfr^^^7l 1 T*M «£ftfcn 

2i±, ccoiff**^7i i *D^*ttfcH*-r-- 

^/rLT. fBH^STfe^DR AM (Dynamic Random Ac 
cess Memory) 1 6 &cfBtH£-££o 
[0 0 6 7] £/c, P*7h81U^ ROM^y^- 

[0 0 6 8] D#7h8iHt PC*— FX 

D7h (PC*-KI/F) 1 4*I^tt^o cnic 
cfcO, PC^F2 0 0ML AN*-F1***»^ 
fctt, (M^tf, *«§§3 4) fc(0rat»0-r~ 

w^ictt, y*u*-F»cm"*7 f -#oiaik j f»ii**« 

[0 0 6 9] fit, CPU(Central Processing Uni 
t) 1 5te\ 77 7^aROM (Read Only Memory) 1 IK 

-X3 0Rtfrt»>*X 1 8^LTM^ttL> i/*TJ* 
4ftfl)WIP*ff5o 8:fc, 777'>aROMl 7lCfEtS 

snr^scpui loitt^o^A^ (s^mhibp 

1 2tc^^n^^gPO/^-y^;Un>tf^--^(Perso 
nal Computer, P C) 3 He* oTf^Rt>^3E^W^ 

[0070] n^(ottm%&&^&fetti^®*ffif&-$'Z> 

*f^3^-^19a, 19b. 19c, 

^•2 0M^^^n^y2 1 ^tHU/cfl^ti:, ^fegtf 

24a, 24b, 24c, 24d, 2 4e^r^LT{f^ 

jaraan 2^««s*ns 0 m^aasan 2 a, #«8i5 2 

4 a- 2 4 e^^flUe^tlfcSf*, rtSB^X 1 8 3:^ 
LTCPU1 5tcflt«e-TSo CPU15B, TO^W: 
(|^cS^^7^faX-^2 2 a, 2 2 b, 2 2 
c, 2 2d f tltc J; oT 121?]^ n^^i 1 COP 

352 a-2 d^£SgP3) ©»ft*ffl»"r*o Sfc. CP 
U 1 5&> Xlf— * 2 3fr6ffi#*tt**?***JIM" 

[0 0 7 1 ] *^»*mSP (I r D A) 2 6« 

itl^o *n»*tB» (I r D A) 2 6(t 
Jftftlc X 0 mTfk L&<^ u -t— h n > F a — 7^6Hi*^ 
nfctfHMWH*. ^«SP2 4 e^ltlffilffil 2 

jc«j&-rso fs^sas^i 2t±. rtsu/^xi 8^/rbT 
cpuistcm^b, cpuism flassn/ti? 

lcS^T7*faX-*2 2a, 2 2 b, 2 2 c. 2 

,-f*^y F^S 1 \ctitf3t£itZo 
[0 0 7 2] CCT\ *f^>3^19a-19 
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T$>Os ctie^^i:fetC P C (Configurable Physic 
al Component) f^WX^Wo CPCf^Xli, C 

[0073] H9tctt^ mmm$t> 1 2comjiLm*^ 

T^5o DR AM-f^7x-X4 K 

x~X4 2tt. ftlfnDRAM 16. CPU1 5 leg 

MXr-lf £ 4 6te, n§P^X4 4 £rtSP>^X4 7<07 

[0 0 7 4] ;^U^-h4 8S^>U7;I/4?- h 5 

ytfoi-* (PC) 3 ltf»«SnT^5o ^f'J7 
*-y+4 9tt, ;Vyf'J2 70SlOfiS*fT5o 
b 4 8, /^yf'J-v^-^ 4 9 Stf 
U7;l/^-h5 0tt tnfh^'J7i7;Wy*7x 

-X5 3*Mt»U4 7lCgtfS£nt^£o 
[0 0 7 5] CCDtf-r***^ 1 ltt, ffl«LfciB« 
-r-*£:F B K (Filter Bank) 5 6 lC«*&-T3o FBK 

— 1*99^X4 7 ^rfrbTDM A (Direct Memory A 
ccess)n>hn-7 5 n:«^n§o DMA^y ha 
-^5 1 tt, «tS$n/c:I«f-*«:DRAM 1 6tcK 

[0 0 7 6] S/c, DMA3>FD-75 ltt, DRA 
M 1 6frcf2«*nTt^H«r r — **5aS:»!^ttib, I 
P E (Inner Product Engine) 5 5 £o I P E 5 

■5 0 coiSBtfSSte. DMA3yha-75 10fiS£ 
lot, DRAM 1 6tc$EjM£n, IHti^n^o 

[0 0 7 7] ->UT;W<SX*X b3> hD-7 5 7 tC 
tt, CPCr/UX2 5«$Mo CPCWX 
2 5*4, fljfctf. ±a>L/c^T->^3^-^ 1 9 a~l 
9c, ^7ft^2 0, V>f^D*V2 1, 7**" a 
X-*22a-22cU X tf-# 2 3 RtffSn*l«IUlBB 
2 6S*^iffi«nn^o CPCf/WX2 5*6« 

■7 5 7 ^ITD S P (Digital Signal Processor) 5 2 

tcey&^nso d s p 5 2t±. (Rss^n/c^x-^jc 
(po 3 2f^^n5o $^-?5 4^ mmmm 

[0 0 7 8] fit, P*7h8iltt, ±iSL^c<fc-5 
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Lts m 1 O^Tfs-Tcfc^^. f/WXK7^7 7, T 
CP/ lP?uhn;l/X^7^7 8^Sin^ 0 
[007 9] f/WXF7^A7 7fcL V7h^x7I 
■eftot, PC*-H (i»LAN*-K) 2 0 0O± 
ft£ LT^f£P C F*it»BSLT'r--*<0§tt« 

[0 080] TCP/ !P^Dh3;l/X^7*7 8 
70 tt, V7h^x7ltc6^T, TCP/ IPW-U 

hSS 1 K:tertg|$cD:7^yv/^ROM^K:^ 

I P7FI/X ±a?bfcl P7FI/X11. 22. 

33. 441?) #»#i&£*U^So 
[0 0 81] COTCP/ I P/P h^;l/X^7 * 7 
3 0±fuU:te-trv>-7^ ^xnv> Ftf— >W 9 
fry? h^xT^e^jL— ;I/^&£o -trW-r^ ^X^7 

[0 0 8 2] -feWT^ >X3^F1f- 
p#yF8filtf£»t5i:TCP/ I PcD-9— tfX 

a^>F*SM^*tf— '^Ir^tfT. a— *;l/x»J 

»«BI**!»o. »«g#M\ IP7KWi:#-b# 
^ C0J*fcf* 11- 22. 33. 44:10000) ^5£LT^<rt 
30 £ C <h ^ J; 0 *t 3 o 

[0 0 8 3] fLT, ftgP^'l'TVF (^-y-Jvl/n 

ytfa-^33) ^ (Dm-vmmffmii^nrc^ yf >r 

^xn-T^Kit— /*7 9Tlt y^-;l/a>tr^— £ 

7>F^^ F;Wx7l7 4om^-tr^y7 : -^ ^x^y 

# 1 0 lfcBIt), 3"7>FrtS<DR»S:*ft$t 
& 0 tB*-bw-f-r ^xp^- £ l o l te\ MteWtc 
te, 37 > JWIOS 5 c r* 1 5 
(DX\ ctxtCcfc0> tH^-tr^yr^^xn^-^l 0 
40 Hi, X»645avyFO^cKi:T, TfiO 

[0 0 8 4] = F;l/^xrS8 D^FMIO 
S*Wft«fi6«ra«-rsy7F^xTgBT*&*3. *-<E>«i 

j«ttn#^ h^B i ©x/w ftT»^ 

^nt^^o CtD^ F;Wx7I8 Ote. SteWlcte, 

si nc^-r^9Jc«fltsnT*3 0, ew^ (A^) 

(O^ FWx7l9 0 ^m^^O^ FWx7l 1 0 0 
50 [0 0 8 5] l2I^^F;^x7l9 0m ^SP^ 
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[0 0 8 6] 7^>f XOx— ##&S^5*7^x* F 
fcLT«, W*tf, ^»£til959 2. ^y^-feV*-* 
9 3, WHOM 9 5. Sf»tttUffi9 

6, |(|**BjaiJ9 7»*W6tl«o 0J*fcf* 

&£gfM£tegf$9 2tc£D r»SF*#fc*j ^BMSti, * 
-y?-fey-9--gP9 3tcj:o raT*e>nfcj Rtf rnp^n 

^n, ®j^^t±ia5 9 7*CcfcD r#-;i/Mv^tv^j # 

[0 0 8 7] ^bT. XMO5F;l/^x7i9 0T* 
t4, AM>t^X3>M- £9 1 (Cj:t)±xELfc<): 

[0 0 8 8] — 2k Wt^O^ F/^i/i 1 0 OlcJ: 

fcf, AWWr^^X37^-^9 1 leftttS-r'W 
XOBWS»W«>rtW1IMaK:*r3< 37V FT* oft 

A^f&tlSo ^bT, ffi^^F/^x7il 0 0 
t4, CO^anvvFlcS^VT. 0y*tfa#*yhe 

[0 0 8 9] t^x^F^tm »»»JW«1 0 
2 . 3 >S*g|5 10 5. <£©Jia»ffl5 106. F v 

■y + ^Wl 0 7. Wfi^^— A^l 0 8. LED^ 
*TfflU0 3. S«£«U 0 4 3¥tf^f£n&o dt!T% 

»j jcH-rs»jffli3b^^n. h77^y^'i o nc4 0 

£\ &EWSP9 4Rtflfi#«fcHffl5 9 7 OB«1t«tf 
5c^6S»fil 0 2K:J:Di6§9©W«fcov>T<0 
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H^*M»b*4S*U L E D^CTpP 1 0 3 tCcJ: D T@ 

(led) OiS*Tj jcH-rsww^asnso 
[0090] m^o^ F;Wx7i i oom ceo 

^^-^aySSSl 0 5«<0*y^x* Ftf-r^ 

70 COL ED) «:£/J£LTfcH;fr-rSo 0J*HF* ±3?bfccfc5 
attftWatT»3T>FfcLT TBANZALSITJ ( 

&ga^wxic$wfi^m^u r/^>^vj coft 

gj£ri£c£-££o aft, ttSiWaffSjn^FfcbTtt 

cntcK^2n&&<o-t?t4a<, N r«su . 
y Ffc#tf6tt*o 

20 [0 0 9 1 ] ^bT. ffift&tf)^ F;Wx7i 1 007? 

■ftflF*7IS*) Sr^ttJbT. aa-feW-f-f 
-#101 b\ ^COnW)(O^R^^>v-^ >X37V 
F*->*7 9tc3g-fo CCT\ »lff^»l**7 bfcgcD 

a& 0 

[0 0 9 2] Cf04^&Hl^O= F;l/^x7i 1 0 0 
tcJcOrnw FtcS^^T&^/WXOSiJffli^a^nS 
C£T% o>*W F^Bl tf^W FlcJSbfctTitl^Si 

[0 0 9 3] -bvyf^^X^vyF^/W 9Ti4, 
±jSLfc<fcdarttfj3&<o^ F;^x7i 1 oooifio 
3K7«Oltffi«:PC*~F2 OO^LT. ^-Vt/^ 
yif^-#3 3 (^as^^^T^h) tC^fSf^o 
T, V^-^aytTrL — # 3 3T^4, ^-cOcfc^aa^ 

v h^m i o^?T<oiK70jia*cjsuT. ±a>b/ccfca 

^0 [0 0 9 4] tt±SE^4 9ftMlc«J:t), FS 
BH4, ^-yt;l/3^a->3 3fr6W7yFS 

fur, □7>K©87e», -ra^^^cD^ifttc 

[0 0 9 5] aft, flUtf, i2LftJ:5W*«a3 
7>F (t?»J^(f, r^ytVj coa-r^F) (4, IfiSfc^ 
S*nwF, >sb >nwF. t^^^F^ 

v>F, L E D^n^^FOffl^^aDil^ 
50 ntt^o ^bT. P*7hill^ ^Oefc^att^ 
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£1 7 r -f ;b £ b T32«¥SJc tE« b T & < c £ tc 

[0 0 9 6] $fc> o*7h8ilOV7h^i7it 
0, ^K;l/^Jir@8 0. v*— FS 1 

3 0, n#7 M i 4 oafff/w 

— ^**7^x* F 1 3 OKOl^Tte. ifrTVx* h"? 

>>> 1 3 1 If XT*— S-** 1 3 2^tt 

l^o £/c, p^y Fit— /**:^x* MCO^Ttt. 
ffV>n*7 M4U /Sy — v*— 142, 
— ^-YJi/utfy F 1 4 3Mf/WX F7^^*- 5/ 

[0 0 9 7] T*— i?**?*?**? Fg 1 3 0lC*5^ 
T\ *7^x^ Fv*— » 1 3 Hi, 7^'jy-^3 
yfl 2 0Rt>^K;Wi7l8 0^gi, rNM^rWS 
L> it— tTXT*— i/* 1 3 2te> n*^>a ^r-T 
;WcfEa?£n/'c*:/v ? x^ hH<OS3BE«ffi«r7£tcS*7 
>>x * h fcftttSffi-r^Xf 1 v?x ^h^ LT« 

[0 0 9 8] 3:7c, t^W^ F*9>f>*Ji 1 5 Oti. x/* 
-YX K^^-tr-v F 1 5 1 ((?J^tf±a?L^C P Cf^ 30 
^X2 5UOa-F^x7I) tcffl^T^-trX-T^ci: 

§ 0 COf^XF7^^il 5 Ote'v- K^xTCOfiJ 

[0 0 9 9] Sfc. D#7h*-Wv?inil4 
Ofc&^T, -r+fWFu^^ h 1 4 Hi. u&v FS 

§ i (omf&m^mL, > 1 4 2 a. « 

— £^P C# — F07^-tX^flbti/^o 
[0 100] fit, D#7F^*75/x^hll 

4 OtC&^T^— ^-Wl'P^'V F 1 4 3 ^ F;b^x 

■To 

[0101] ilb/c^vfc, ttS^/^cO^ F;b«?x7l 
1 0 OteTCWrvWX K^^KSJlW^fcHJftLT 



tfj*j2fc<0^ F;Wi7l 1 0 0lCcfc5£7*>WX<O*Jffll 
^\ KSB££>^ F;Wx7l9 0 S&tvWXO 

tc. C<D**—**frutfy F i 1 0*rtLTfrfc>tlT^ 

So 

[0 10 2] ^-ft;l/n^7 F 1 1 (Hi. ESB£<0^ 
K;l/^ x7190 RVtitfi&v ^ F;b^ x 7 M l ooi: 

^-y^x^ h^IiUt^t^x^htLTii 
t^^T^^o C^^ft^P^7 F 1 1 OtCcfc 

F;^x7l9 0&tfffl*j3R©^ F;l"> 
x7I 1 0 0 fcSlf^WX F^-r^-^^P^T^1t?B 

[0 10 3] #ac. FSB 1 ££WUifTiS*i* 

XtirtOT^E^S^VT^ltU CtUcJcD. osK-y F 
^•r^&tfStlt^e^l/ti, HIl 2^L/cV7 Fvx7 

n^o jsis-t-r^e CT^timi 3tc/^-rcfc^tc 

[0 10 4]SlJ 1 jSS3O-try+f6 1, 62, 63 

SlRtf»2©Art»««7 1, 7 2tcm*&^n 
So CCT\ SI 7^Mm3eO-tr>^6 1 , 6 2, 6 3 
tefc, *f^>3^-*19a-19c, ^«y^-trv^2 

«»ffl#JcS8ILTffi*-rSo Sl71S»3<D-fey9-6 
1, 6 2, 6 3^ffi*«> S 1 SlCF^2£OA^I¥fflg|5 7 
1 , 7 2 Kitties ft£ 0 

[oio5i»i ox^i¥fffigP7 ni, m\ Fjmm3CD 

■fe>^6 1, 6 2, 6 3fr6«*esn3SMfi^*Wfflfi 
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[0 10 6] |S|«tc, m 2 CDA^fPffigP 7 2 ^ 1 7b 
Mm3CO-tr>+^6 1 , 6 2. 6 3^6.««6^nSt^i 

BHfffctt* mtfSB0<DS5tST?«So ^2 0A^I¥fffia5 

7 4tC«^-r^> 0 ^2(0^^^-;!/ 7 4*Ctt, 
OJS«*HPJDaT6nTfet). »2©ArtWfiB»7 2* 

zftmsctZo mar* flxfecD&mK ngoj wmos 

[0 10 7] m2jj8*?3P7 5tt. ffi 1 Rtf^OSIf-t 

^-;i/7 3, 7 4^e>«^^n^>^it^^^-^^ 

14, if 1 &tfS2COia61t ; &^aL-;l/7 3, 7 4frt><D2 

siff^*-*#A#o^£3i«u m^-r^o 

[0 10 8] fT»j£/£SP6 5tt. tti^a«SB7 5*S« 
U aj;ftffi6 6lc««g^5fcfcfctc. ffi;ftS¥ffig|S7 6tc 

[0 10 9] tB^§¥ffia$7 6tt, frS&^nScSIS 6 5fr&« 
Rift » JE-T & Stiff > < 5 ;* - ^ «: S'> * ■& £ * -5 tc *j g$ 

[0 110] tttfjg|5 6 6«s ?Ti»4ricSP6 Sfr&OfiWl 

*_&\ tti^g|56 6ti. P3$2a~2cL 3 . M<* 4 

aiffc«a , r*ffi«*B» , rsr*^iX-*2 2 a~ 

2 2d^ Xkf— #2 3 MA*f* flfT/£<OT 

^^ziX^^^|gl(3bT^g|53^lHll^^^fct), RS#^ 

[0111] c<Ocfe-5K:D5py hftBitt. SMff^-r;!/ 

©stiff ^5 x - 2 icm-3^Tmmmm%:7jk-?W)tt*?2> 
-«*ftt-ttSPA*>¥«i: *ns ccd tr^^-^^ 5 1 
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[0112] J^±0<fc-5^Sti:ov^T. SttWfc* ^ 
lcBISt^a-zW 3tc rgtfj . 31 2 ©Stiffs a. 
-;W4*c rsgr>J tffflt)ST6tiTt^«»'&K:ov^T 
I^Bfl-r^o **5. CCT% 31 1 6 1 «rH»feS 

U fB3(0-fe>*6 3**y^ L ir>1t2 0fcLTWT* 

[0 1 1 3] m 1 <DA*J§¥{ffi9$7 1 tes ■«fiB»'t:> 
■9- (JBio-fev*) 6 1*6 r^fej tc*M$-r ss^fi 

s¥fHgi57 1 rgt/j (ommB^m'KD^m^:^^— 
;i/7 3k:«ne-rso «i«t^a-;i/7 3«, rst/j © 

[0 114] — lg2CDA^§¥«gl$7 2 W\ Mfc&S 

20 aHrv-9-6 1*6 r^fej ^^/s-rsm^i^. 
gSiry9-6 2*e>m^o«iSI» m^£. r^rj ) 

S 2 CO A^ffFttgP 7 2 tt . m K> J Off flMfcS 2 cO^ 
g^^-il/7 4tcW§ 0 *2 0flt«€:^i-;l/7 

jo [oil 5] &t}WtR?$7 5«, sb i ar;» 2 OSSIff^r 
> ? a-;i/7 3, 7 4*e>«*&^n^>^it^^^-^*m 

[oi i6] f5»*dc«6 s». miim^7 5*e>« 

[0 1 17] tB*jgP6 6&. fT»*«»6 5*e>tOtTlfi 

7 6(i, ^2(Ogt1f^v ? ^~;b7 4<DgS1ff^5*-** 

[0 1 18] W±ft<a#^ b»H 1 ^"raSMff^-r;!/ 
T*So SffllffffilcS^To^y h^SlOtT 

50 [0 119] fi!ft ; E:f f ;l'tt> ^l 4 tCTfrT^K:. -tr> 
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^^Sltl^o -fcyitA^fcL CPCr^ 

-fX2 5<Dd^^^^>>'3^~^ 1 9 a — 1 9 c m<D 

f*6*Hcte, C P Cr^UX2 5fr£I£faif$B^#/cA*J 
-9"«y^-F9, ^~^£D«^t7®J@W^-r^fB®Fio 

[0121] tn^mcm9t 

*y£— F9, /^7t-V>XFs, y— A F 7 , t^TKj 
-fiSFe. ^1f^Fs, S«F4, Pf«^JlH]jgF3, 
II F2Sff'>XfAfi F 1 0»EJ¥"e«$fcffi#iK < * r> 
T&D. cntc^D. CPCr^X2 5*60t>* 
A^lCttLT. i/XfABlFu g^flFz, Pf^W 
0iBF3. JS^F4, St«*3HFs, gfWTWMKFe. y 
-AF?. ^7*-vvxF8, Vvti— F9RtJF8B»F 
1 o COMB/* T'ffiJfe W 2 n £ cfc 3 tc & £ o 

[0122] w*tf, viMw&mic^T&. im* 

[0 12 3] Sgsf**— hv>ti, HI 1 6 tC7jVr£5 Ui, 
n (n«SE»o ) fflO«JB*y-KNODEo-NOD 
En£LTg5!Lfc*§-g\ 10©y-FNODEo^6ft 
^y-KNODEi-NODEntcI^t§M, #y 
- KNODEo-NODEnOP^8iit§7-^ARC 

i-ARCn tc w LT^n^f nS/£2 tifcm&m m p i ti 

MPnlc S-^v > T ffi^&^c £ 0 ifc£*r S r ;b rf U X A T* 
fc£ 0 CCT\ T-^te. SeS (u*7h8Il) K 

^§ ^ kj ^ *r t <o v & z> o 
[0124] coi&o&mm*- hv>coT;i/=fuxi> 

KNODEotC&3*t-&tC*5<^T, SMEOttftg^C P C 
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[0 12 5] **3. tTlft^TVWco^-m. ±3iEL7c^ 

[0 12 6] $7c, ffl^f^Mt^^^^XfA 
[0 12 7] S/c, fTft^-rJl/Mstt, ftl&tti^fclK 

l> mi 4ic^-?£o^^ mn^)\s<om?)\mx*&z> 

[0 12 8] Sft^f^Mit'ti, gtfll/^;* — 
±3SL7c<}:-5tcC PCr/WX2 5 6<0*fe>-9\A£KC 

[0 12 9] Pfit*C *^^l/M2T^i, 
— ^7b s . C P Cf^^X2 5^?)0-tr>"^A^^S'^< 

<t<ox% eu^tf, mm$K, fcMM, s«*. a 

[0 l 3 0] ££lc, ffl6^-r;l/M3*i, Bl 4 tc^-T 
[0 13 1] ^B^e^a— ;l/M4*i, iiSSOWIB*^* 

[0 13 2] w±o<t5K:. fiift^e^i/Mati, A^/i¥ 
50 ^v'XT'AtCcfcD. H^W^?TifitB7^^^-ro 
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[0 1 3 3] nWm^iy=L-)\y 1 6 0(±> ffn^rfr 
tc, CPCf/UX2 5^WLT> ^Rtf^E, Sf> 

s 0 c p c-r/w 72 5 tnm^iy^—^tcors 

i!7yf>f l 0 1 ^LTtTfrn^o 

[0134] lX_t£)cfc "5 tc. D#7h81lOSiRff 
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PROBLEM TO BE SOLVED: To easily realize cooperative behaviors of a 
plurality of robot devices. 

SOLUTION: This behavior control system is provided with a plurality of robot 
devices 1a, 1b, 1c deciding their behavior independently and a personal 
computer 33 serving as an external client for controlling behavior of the robot 
devices 1a, 1b, 1c. The personal computer 33 sends commands synchronously 
to the robot devices 1a, 1b, 1c respectively. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The action managerial system characterized by having had the 



function in which the command inputted into the robot equipment of the 
autonomous mold which opts for action independently from the outside 
determines action, and having the action management tool which is the action 
managerial system which manages action of this autonomous type of robot 
equipment, and sends out a command synchronizing with two or more 
above-mentioned robot equipments. 

[Claim 2] It is the action managerial system according to claim 1 characterized 
by the above-mentioned action management tool supervising the condition of 
each robot equipment, and detecting that the above-mentioned action 
management tool is in the condition that each robot equipment can move to the 
next action, and sending out the above-mentioned command synchronously. 
[Claim 3] It is the action managerial system according to claim 2 characterized 
by identification information being given to each command, the 
above-mentioned action management tool supervising the condition of each 
robot equipment based on the above-mentioned identification information, and 
the above-mentioned action management tool detecting that it is in the condition 
that each robot equipment with which the command of the same identification 
information is sent out can move to the next action, and sending out the 
above-mentioned command synchronously. 

[Claim 4] the condition that the characteristic from which it corresponds to each 



robot equipment with which each command concerned is sent out, and the sum 
total serves as the specified quantity is given to each command, and robot 
equipment can move to the following condition in the above-mentioned action 
management tool - becoming - the action managerial system according to 
claim 2 which characterizes by to send out the above-mentioned command 
synchronously when the above-mentioned characteristic given to the command 
sent out to the robot equipment concerned added and the sum total became the 
above-mentioned specified quantity. 

[Claim 5] The action management method which is an action management 
method which is equipped with the function in which the command inputted into 
the robot equipment of the autonomous mold which opts for action 
independently from the outside determines action, and manages action of this 
autonomous type of robot equipment, and is characterized by sending out a 
command synchronizing with two or more above-mentioned robot equipments. 
[Claim 6] The action management method according to claim 5 characterized by 
supervising the condition of each robot equipment, detecting that it is in the 
condition that each robot equipment can move to the next action, and sending 
out the above-mentioned command synchronously. 

[Claim 7] Robot equipment characterized by having the action management tool 
which is robot equipment of the autonomous mold which opts for action 



independently, and sends out a command synchronizing with two or more of 
other robot equipments. 

[Claim 8] It is robot equipment according to claim 7 characterized by the 
above-mentioned action management tool supervising the condition of each 
robot equipment besides the above, and detecting that the above-mentioned 
action management tool is in the condition that each robot equipment besides 
the above can move to the next action, and sending out the above-mentioned 
command synchronously. 

[Claim 9] It is robot equipment according to claim 8 characterized by for 
identification information to be given to each command, and for the 
above-mentioned action management tool to supervise the condition of each 
robot equipment besides the above based on the above-mentioned identification 
information, and to detect that the above-mentioned action management tool is 
in the condition that each robot equipment besides the above with which the 
command of the same identification information is sent out can move to the next 
action based on the above-mentioned identification information, and to send out 
the above-mentioned command synchronously. 

[Claim 10] A characteristic from which it corresponds to each robot equipment 
besides the above with which each command concerned is sent out, and the 
sum total serves as the specified quantity is given to each command. The 



above-mentioned action management tool Robot equipment according to claim 
8 characterized by sending out the above-mentioned command synchronously 
when the above-mentioned characteristic given to the command sent out to the 
robot equipment concerned is added when it is in the condition that robot 
equipment besides the above can move to the following condition, and the sum 
total becomes the above-mentioned specified quantity. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the robot equipment of the 
autonomous mold which determines action as the action managerial system 
which manages action of two or more robot equipments and an action 
management method, and a list independently. 
[0002] 

[Description of the Prior Art] Conventionally, the proposal and development of 
robot equipment of an autonomous mold which opt for action independently 
according to the environment of the command from a user or a perimeter are 



made. For example, this kind of robot equipment was made into the 
configuration which bore a strong resemblance to the quadruped of many joints 
like a dog or a cat, and self has opted for action autonomously based on the 
behavior pattern for acting. Robot equipment will take the posture of "lie down", if 
the voice instruction "lie down" is received from a user, or specifically, it is made 
as [ do / according to the actuation which holds out a hand / in front of its own 
opening / a user / a "hand" ]. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, the robot equipment 
which can execute the instruction of arbitration is proposed by command 
equipment (remote controller) in recent years. For example, there is robot 
equipment which carries out predetermined actuation according to the scale 
command outputted from command equipment. Thereby, a user can call and 
appreciate the interesting action which is not discovered with a scale command 
in the case of autonomous action also besides playing as robot equipment of an 
autonomous mold. Thus, the needs of calling, appreciating and enjoying the 
action by which the PURIPU log ram was carried out like a windup doll exist, and 
the proposal and development of such a technique are made. 
[0004] Furthermore, the needs to which it is supposed that coordination action is 
carried out are also in two or more robot equipments. It can show as if two or 



more robot equipments were interlocking by coordination action of two or more 
robot equipments unlike the case where one robot equipment carries out one 
action (art). It can be said that the coordination action by such two or more robot 
equipments extends the pleasure of appreciation of a user. 
[0005] Although it becomes possible by carrying out the PURIPU log ram of the 
coordination action by such two or more robot equipments beforehand for every 
robot equipment, and interlocking a series of different behavior patterns with two 
or more robot equipments, the following problems occur. 

[0006] Detailed hour meter drawing was formed upwards and it is necessary to 
start action to coincidence. That is, the timetable for having to know the time 
amount which each action takes and making it synchronize upwards must be 
planned minutely. 

[0007] In the case of the robot equipment of many joints, taking a different 
behavior pattern must pass through a different posture. Although it is necessary 
to change to coincidence to the posture in which the action can be taken by the 
last posture to discover action in two or more robot equipments, the time amount 
which the transition naturally takes must also be known, and the design of an 
action plan also becomes complicated. 

[0008] Moreover, when carrying out various coordination actions (various 
behavior patterns), the activity into which only the part changes the program or 



data of robot equipment for every behavior pattern is needed. 
[0009] Moreover, although it is also difficult to arrange the start time of 
coordination action, it will remain shifting to the last, when action has shifted by a 
certain factor once starting. 

[0010] Then, this invention is made in view of the above-mentioned actual 
condition, and aims at offer of the action managerial system which can perform 
easily coordination action of two or more robot equipments, an action 
management method, and robot equipment. 
[0011] 

[Means for Solving the Problem] In order to solve an above-mentioned technical 
problem, the action managerial system concerning this invention is equipped 
with the function to in_which the command inputted into the robot equipment of 
the autonomous mold which opts for action independently from the outside 
determines action, is an action managerial system which manages action of this 
autonomous type of robot equipment, and is equipped with the action 
management tool which sends out a command synchronizing with two or more 
robot equipments. 

[0012] With the action managerial system equipped with such a configuration, 
since two or more robot equipments execute the sent command which 
synchronized, action of two or more robot equipments turns into coordination 



action as a result. 

[0013] Moreover, in order to solve an above-mentioned technical problem, the 
action management method concerning this invention is equipped with the 
function in which the command inputted from the outside determines action, is 
an action management method which manages action of this autonomous type 
of robot equipment, and sends out a command to the robot equipment of the 
autonomous mold which opts for action independently synchronizing with two or 
more above-mentioned robot equipments. 

[0014] By this action management method, since two or more robot equipments 
execute the sent command which synchronized, action of two or more robot 
equipments turns into coordination action as a result. 

[0015] Moreover, in order to solve an above-mentioned technical problem, the 
robot equipment concerning this invention is robot equipment of the autonomous 
mold which opts for action independently, and is equipped with the action 
management tool which sends out a command synchronizing with two or more 
of other robot equipments. 

[0016] With robot equipment equipped with such a configuration, since two or 
more of other robot equipments execute the sent command which synchronized, 
action of two or more robot equipments turns into coordination action as a result. 
[0017] 



[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained in detail using a drawing. The gestalt of this operation is applied to 
the action managerial system which manages action of the robot equipment 
equipment of the autonomous mold which opts this invention for action 
independently. This action managerial system is constituted so that coordination 
action can be carried out to two or more robot equipments. 
[0018] The robot equipment with which action is managed by this action 
managerial system consists of a head 3 in which leg 2a driven for migration, 2b, 
2c, 2d, a CCD (Charge Coupled Device) video camera, etc. were held, and 
fuselage 4 grade, as shown in drawing 1 . Moreover, as an internal circuitry, this 
robot equipment 1 is equipped with CPU15 which is a control means, and the 
data storage section 13 which memorizes various information at least, as shown 
in drawing 2 . As the data storage section 13, information storage means, such 
as DRAM (Dynamic Random Access Memory), a flash ROM (Read Only 
Memory), or the so-called memory stick, are mentioned, for example. 
Furthermore, robot equipment 1 is equipped with PC Card slot (PC card l/F) 14 
for equipping with PC card 200 which is a wireless LAN card etc. in order to 
transmit and receive the memory card and data for memorizing data by wireless, 
as shown in drawing 1 and drawing 2 . 

[0019] Based on an external factor or an inner factor, by the program which opts 



for own action, this robot equipment 1 can act and can change feeling. Here, the 
program which opts for own action is built with the behavioral model or the 
feeling model. Specifically, robot equipment 1 is made as [ act / autonomously ] 
based on the program which opts for own action corresponding to the input from 
various sensors. For example, robot equipment 1 will carry out actuation of the 
"hand" of putting nose-gear 2a on a user's hand 300, if a user calls it "**" as 
shown in drawing 3 . 

[0020] Moreover, robot equipment 1 can write predetermined data in PC card 
(memory card) 200 with which PC Card slot 14 was equipped. Moreover, robot 
equipment 1 can perform data communication with PC card 200 for radio 
(wireless LAN card) between the personal computers which are external 
instruments. Robot equipment 1 can perform data communication between the 
personal computers made an external client by such radio function, and can 
carry out coordination action synchronizing with other robot equipments. 
[0021] Thus, as for the constituted robot equipment 1, the action is managed on 
the action managerial system as follows. 

[0022] The action managerial system is equipped with the personal computer 
which manages action of the 1st thru/or 3rd robot equipment 1a, 1b, and 1c, and 
the repeater 34 which makes possible data communication between a personal 
computer 33 and two or more robot equipments 1a, 1b, and 1c as shown in 



drawing 4 . 

[0023] The personal computer 33 and the repeater 34 are connected to the 
Local Area Network (LAN), for example, a repeater 34 makes the so-called 
access point. In addition, the workstation (WS) may be connected to the Local 
Area Network as other devices. 

[0024] Moreover, TCP/IP (Transmission Control Protocol/Internet Prorocol) 
which is used for the network communication between a personal computer 33 
and the workstation which is not illustrated, and is generally used to the Internet 
communication link shall be used for the data communication protocol with the 
robot equipments 1a, 1b, and 1c in a Local Area Network. That is, in the action 
managerial system, the existing network communication method is adopted, and 
it is built so that action of two or more robot equipments 1a, 1b, and 1c may be 
managed. 

[0025] Although the action managerial system shown in drawing 4 has described 
the case where three sets of actions of the 1st thru/or 3rd robot equipment 1a, 
1b, and 1c are managed, it is not limited to this. That is, the action managerial 
system with which this invention was applied can manage action of at least two 
robot equipments. 

[0026] Based on the command which synchronizes from the personal computer 
33 sent through a repeater 34, and is sent by such action managerial system, 



each robot equipments 1a, 1b, and 1c take action. Therefore, since a command 
is sent from a personal computer 33 at a coincidence term, the action as the 
whole robot equipments 1a, 1b, and 1c is discovered by two or more robot 
equipments 1a, 1b, and 1c as coordination action. 

[0027] Thus, it means that such coordination action was realized, without being 
conscious of the time management of action of each robot equipment, since the 
robot equipments 1a, 1b, and 1c concerned come to carry out coordination 
action because an action managerial system only synchronizes and sends out a 
command to two or more robot equipments 1a, 1b, and 1c. 
[0028] Moreover, for example, the contents (the contents of operation) of the 
command from a personal computer 33 may differ for every robot equipment, 
and may be the same. Thereby, each robot equipments 1 a, 1 b, and 1 c can make 
coordination action able to take by the respectively same actuation, or can make 
coordination action take by actuation different, respectively. Moreover, since the 
external client which carries out package control of the action of two or more 
robot equipments 1a, 1b, and 1c is the common personal computer 33, a 
behavior pattern can be edited with one personal computer 33. Moreover, since 
action of two or more robot equipments 1a, 1b, and 1c is managed by the 
external client, coordination action can be enabled between two or more robot 
equipments 1a and 1b with which action is managed, and 1c, completely making 



a program and data the same. 

[0029] Next, the synchronization of the action is taken in an action managerial 
system, and two or more robot equipments 1a, 1b, and 1c explain concretely the 
case where coordination action is performed as a whole. 

[0030] Although a personal computer 33 transmits a command through a 
repeater 34 synchronizing with each robot equipments 1a, 1b, and 1c and 
coordination action is carried out to each robot equipments 1a, 1b, and 1c 
concerned, in the robot control script (script) RS which a personal computer 33 
holds, a command corresponds to each robot equipment and, specifically, is 
written in. Specifically, the personal computer 33 is sent to the robot equipment 
which corresponds a command in the robot control script RS produced by the 
predetermined convention. The robot control script RS consists of information 
whose detection of the termination timing of control of the sending-out timing of 
the command to each robot equipments 1a, 1b, and 1c and action of each robot 
equipment is enabled. 

[0031] About the gestalt of the robot control script RS, as shown in drawing 5 , it 
consists of multiple-data-stream D1, D2, and D3 which consisted of command 
information etc., for example. The 1st data stream D1 corresponds to 1st robot 
equipment 1a, the 2nd data stream D2 corresponds to 2nd robot equipment 1b, 
and the 3rd data stream D1 supports 3rd robot equipment 1c. With the gestalt of 



this operation, since there are three robot equipments, this data stream is also 
made into three trains according to it, and the data stream of the robot control 
script RS is prepared according to the robot equipment which manages action in 
an action managerial system. 

[0032] Specifically in the robot control script RS, the number of the robot 
equipment on a network to control is described. And the command for taking 
synchronous timing every data streams D [ D1, D2, and ] 3 between the 
information on each IP address or the port number of the server, the abstract 
command transmitted to robot equipment, and the robot equipments 1a, 1b, and 
1c etc. is described. Here, as mentioned above, since TCP/IP is used for an IP 
address for the data communication of a personal computer 33 and the robot 
equipments 1a, 1b, and 1c in the gestalt of this operation, it makes the 
identification information of the robot equipment cut on a network. For example, 
the IP address is beforehand written in the data storage means which robot 
equipment 1 has. 

[0033] And these commands are described together with the bottom in order of 
activation in each data streams D1, D2, and D3 from the top. 
[0034] Based on such a robot control script RS, a personal computer 33 sends 
out a command to each robot equipments 1a, 1b, and 1c as follows, and is 
controlling the action. 



[0035] A personal computer 33 generates the threads 28a, 28b, and 28c for a 
communication link only for the number of robot equipment by the main program 
PG 1, before starting a communication link among the robot equipments 1a, 1b, 
and 1c. The 1st thru/or 3rd thread 28a, 28b, and 28c for a communication link is 
for being matched with the 1st [ which manages action ] thru/or 3rd robot 
equipment 1a, 1b, and 1c, and performing data communication among the 
corresponding robot equipments 1a, 1b, and 1c. 

[0036] And a personal computer 33 passes the 1st thru/or the 3rd data stream 
D1, D2, and D3 on the robot control script RS corresponding to each 1st thru/or 
3rd thread 28a, 28b, and 28c for a communication link generated in advance of 
initiation of data communication in this way, respectively. In each threads 28a, 
28b, and 28c for a communication link, an IP address and a port number are 
taken out from the passed information (data stream), it connects with each robot 
equipment as a client, and, thereby, the data communication path of the threads 
28a, 28b, and 28c for a communication link and each robot equipments 1a, 1b, 
and 1c is established. 

[0037] And each threads 28a, 28b, and 28c for a communication link 
synchronize and send the command described by the handed-over data streams 
D1 , D2, and D3 among each threads 28a, 28b, and 28c for a communication link. 
[0038] The robot equipments 1a, 1b, and 1c receive the command sent from the 



corresponding threads 28a, 28b, and 28c for a communication link, respectively. 
Each robot equipments 1a, 1b, and 1c execute the received command. 
[0039] Thereby, since the synchronization is taken about the sending-out timing 
of the command by each threads 28a, 28b, and 28c for a communication link, 
action of each robot equipments 1a, 1b, and 1c is based on coordination action 
as a whole. 

[0040] Next, it explains concretely using the robot control script RS described as 
shown in drawing 6 . The robot control script shown in this drawing 6 is for 
carrying out the so-called action of a "wave" with two or more robot equipments 
1a, 1b, and 1c. Action of the "wave" by two or more robot equipments 1a, 1b, 
and 1c is coordination action by which two or more robot equipments 1a, 1b, and 
1c which have aligned are discovered in the posture of "stability" when each 
makes action of "Banzai!" sequence like the change to (C) from (A) among 
drawing 7 which shows aging. 

[0041] The number of the robot equipment by which the robot control script RS 
shown in drawing 6 is connected to an action managerial system at the 1st line is 
described. It is described as "NUMBER" as a menu to eye one train, and, 
specifically, the number of the robot equipment linked to eye two trains is 
described. Like the gestalt of this operation, when three robot equipments 1a, 1b, 
and 1c perform coordination action, the column of the number is set to "3." 



[0042] And the information for communicating between each threads 28a, 28b, 
and 28c for a communication link and each robot equipments 1a, 1b, and 1c 
after the 2nd line, a command, etc. are described. A menu is written in eye one 
train and, specifically, the information for controlling action of the robot 
equipments 1a, 1b, and 1c with which each threads 28a, 28b, and 28c for a 
communication link correspond to eye eye two trains and 3 train and eye four 
trains is described. 

[0043] In the 2nd line, it is written to eye one train as "IP_ADDRESS", and the IP 
address of the server coping with each train is described. Or it is written to eye 
one train as "HOSTNAME", and you may make it describe the network host 
name of the server of each robot equipment. 

[0044] Each host's port number is described in the 3rd line. The gestalt of this 
operation describes "10000" as a default. 

[0045] The information for controlling action of robot equipments, such as a 
command, in each train which corresponds to each robot equipment after the 4th 
line is described. 

[0046] A command is divided roughly and, specifically, has a synchronous 
command and a abstract command. It is described that the thread for a 
communication link sends out in order of these synchronous command and a 
abstract command. A abstract command is transmitted to robot equipment, and 



it is a command for carrying out actual action, and is made for action of each 
robot equipment according [ a synchronous command ] to such a abstract 
command to turn into coordination action as the whole robot equipment here. 
Specifically, a synchronous command has two of the WAIT instructions for taking 
a synchronization about the SYNC instruction [ for taking a synchronization 
about command sending-out timing ], and ****** term of each robot equipment. 
[0047] As for the SYNC instruction, the ID number and the characteristic 
(henceforth a synchronous achievement index) are given as an argument. An ID 
number serves as identification information about a SYNC instruction, and 
serves as identification information with other SYNC instructions. Suitable 
processing can be performed without mixing up with other SYNC instructions by 
identifying a SYNC instruction by this ID number. Moreover, a certain value is 
given to each robot equipments 1a, 1b, and 1c, respectively, and the 
synchronous achievement index is set up so that those sum totals may become 
a predetermined value. With the gestalt of this operation, it is set up so that the 
sum total may be set to "100." In addition, about a synchronous achievement 
index, it is not limited to setting it as "100." That is, a synchronous achievement 
index is determined according to application of this invention. 
[0048] And this synchronous achievement index is added when it is in the 
condition that the robot equipments 1a, 1b, and 1c can move to the next action. 



If it puts in another way, it will be added when the robot equipment which was 
carrying out a certain action ends the action concerned. Specifically, addition of 
a synchronous achievement index is made by the following procedures. 
[0049] For example, 1st robot equipment 1a disseminates the information on to 
that effect (henceforth standby information), when the action according to the 
command sent from 1st corresponding thread 28for communication link a is 
ended, or when it is in the condition that it can move to the next action. In 1st 
corresponding thread 28for communication link a, reception of the standby 
information which 1st robot equipment 1a disseminated applies a synchronous 
achievement index to the field whose ID number on the global memory GM for 
synchronousr controls corresponds, for example (it adds). At this time, other 
threads for a communication link control exclusively so that this field cannot be 
accessed, that is, an ID number is in agreement when it changes into the 
condition which can execute the SYNC instruction with which other robot 
equipments (here both 2nd robot equipment 1b, or the 3rd robot equipment 
1both [ one side or ]) already correspond to an ID number - being concerned - 
others - the synchronous achievement index sent now is added to the 
synchronous achievement index of robot equipment by the global memory GM 
for synchronousr controls. And if it will be in the condition that it can move to 
action next to all the robot equipments 1a, 1b, and 1c, the total value of a 



synchronous achievement index will be set to "100" by the predetermined value 
and this example. 

[0050] The following command will be read, unless each threads 28a, 28b, and 
28c for a communication link supervise the global memory GM for synchronousr 
controls and the total value of a synchronous achievement index reaches a 
predetermined value ("100") by such processing. Therefore, even if it is robot 
equipment which can move to the next action, a standby condition is maintained, 
without taking the next action. 

[0051] And the personal computer 33 which manages action of two or more 
robot equipments 1a, 1b, and 1c can know that it is in the condition that it ends in 
all the robot equipments 1 a, 1 b, and 1 c, and the robot equipments 1a, 1b, and 1 c 
can move from the SYNC instruction corresponding to an ID number to the next 
action by checking that the total value of such a synchronous achievement index 
has turned into a predetermined value. Thereby, a personal computer 33 sends 
the following command by each threads 28a, 28b, and 28c for a communication 
link, when the total value of a synchronous achievement index turns into a 
predetermined value. 

[0052] Next, a WAIT instruction is sent with the robot control script RS which 
shows a command to drawing 6 . 

[0053] This WAIT instruction has taken time amount (ms) to the argument, and 



the robot equipment which received the WAIT instruction makes information in 
which a degree carries out KOMANDOHE shift, after waiting only for the 
specified time amount. 

[0054] With the gestalt of the operation to which the argument of a WAIT 
instruction is "0", "1000", and "2000", respectively 1st robot equipment 1a to 
which the argument received the WAIT instruction of "0" Then, 2nd robot 
equipment 1b to which the sent command was executed immediately and the 
argument received the WAIT instruction of "1000" Then, it waits for the sent 
command for 1 second, and it is executed, and 3rd robot equipment 1c to which 
the argument received the WAIT instruction of "2000" waits for the command 
sent continuously for 2 seconds, and executes it. That is, when all the arguments 
of the WAIT instruction which the 1st thru/or 3rd robot equipment 1a, 1b, and 1c 
received, for example are "0", the 1st thru/or 3rd robot equipment 1a, 1b, and 1c 
performs to coincidence the contents of a command sent to the degree. 
[0055] And with the gestalt of this operation, the command sent out to the degree 
of this WAIT instruction is the command of "BANZAI_SIT." The "BANZALSIT" 
command is a command for carrying out actuation of "Banzai!" to robot 
equipment in the posture of "stability." 

[0056] By sending out such a WAIT instruction, and sending out the 
"BANZALSIT" command continuously, 1st robot equipment 1a The command of 



"BANZALSIT" is started immediately after the total value of a synchronous 
achievement index turns into a predetermined value as mentioned above. 2nd 
robot equipment 1 b And the command of "BANZALSIT" is started after 1 second 
and 3rd robot equipment 1c starts the command of "BANZALSIT" after [ of that ] 
2 seconds. 

[0057] The following processings are made as an outline in the robot control 
script RS shown in drawing 6 as which the SYNC instruction, the WAIT 
instruction, etc. were specified as mentioned above. 

[0058] If each robot equipments 1a, 1b, and 1c will be in the condition that it can 
move to the following condition, with the SYNC instruction of the No. 1 beginning 
(the 5th line), a synchronous achievement index will go into effect in ID=1 . When 
the sum total of the synchronous achievement index of ID=1 is set to "100", the 
command of a WAIT instruction and "BANZALSIT" is sent from each threads 
28a, 28b, and 28c for a communication link. 

[0059] Since 0 second ("0") is contained in the WAIT instruction of the 1st data 
stream (data stream corresponding to 1st robot equipment 1a (an IP address is 
11.22.33.44)) D1, 1st robot equipment 1a executes the "BANZALSIT" command 
immediately, and as shown in (A) among drawing 7 , it carries out "BANZAI" 
actuation in "stability" posture. 

[0060] Moreover, since 1 second ("1000") is contained in the WAIT instruction of 



the 2nd data stream (data stream corresponding to 2nd robot equipment 1b (an 
IP address is 11.22.33.45)) D2 2nd robot equipment 1b executes the 
"BANZALSIT" command, 1 second after 1st robot equipment 1a executes a 
command, and as shown in (B) among drawing 7 , it carries out "BANZAI" 
actuation in "stability" posture. Since 2 seconds ("2000") are contained in the 
WAIT instruction of the 3rd data stream (data stream corresponding to 3rd robot 
equipment 1c (an IP address is 11.22.33.46)) D3 similarly 3rd robot equipment 
1c executes the "BANZALSIT" command, 2 seconds after 1st robot equipment 
1a executes a command, and as shown in (C) among drawing 7 , it carries out 
"BANZAI" actuation in "stability" posture. 

[0061] After activation of the command of "BANZALSIT" is completed, there is a 
SYNC instruction and detection of being in the condition that each robot 
equipments 1a, 1b, and 1c can move to the next action again is made. When this 
goes into a waiting state from 1st robot equipment 1a which started activation 
previously and the sum total of an action achievement index is set to "100", each 
robot equipments 1a, 1b, and 1c perform again action which was mentioned 
above with the command of the WAIT instruction which synchronized again from 
each threads 28a, 28b, and 28c for a communication link, and which is sent, and 
the 2nd "BANZALSIT." 

[0062] An action managerial system shifts an hour for three robot equipments 1a, 



1b, and 1c by a unit of 1 second, and performs BANZAI, and coordination action 
of two "waves" makes it discover by the above processings in the robot control 
script RS shown in drawing 6 , so that it may change from (A) to (C) among 
drawing 7 . 

[0063] As mentioned above, an action managerial system can realize easily 
coordination action by two or more robot equipments 1a, 1b, and 1c by sending 
out a command synchronously. In addition to the pleasure by the action taken 
independently [ robot equipment ], the coordination action by such two or more 
robot equipments 1a, 1b, and 1c extends the pleasure of appreciation of a user 
further. 

[0064] Moreover, in an action managerial system, since action of two or more 
robot equipments 1a, 1b, and 1c is managed with the common personal 
computer, the program of robot equipment can be communalized. It is same with 
grasping each robot equipments 1a, 1b, and 1c as a computer on a network to, 
manage action of each robot equipments 1a, 1b, and 1c with one personal 
computer 33 on the other hand, thereby, in an action managerial system, making 
easy action management of two or more robot equipments 1a, 1b, and 1c, 
creation and edit of a behavior pattern are made easy, for example, the 
turnaround to creation / edit activation of a behavior pattern can be boiled 
markedly, and can be shortened. 



[0065] Next, the concrete configuration of the robot equipment mentioned above 
is explained. The electric circuitry of robot equipment 1 comes to be shown, for 
example in drawing 8 . 

[0066] The image data picturized with the CCD video camera 1 1 is supplied to 
the signal-processing section 12. The signal-processing section 12 performs 
predetermined processing to the image data supplied from the CCD video 
camera 11, and makes DRAM (Dynamic Random Access Memory)16 which is a 
storage means memorize the image data through an internal bus 18. 
[0067] Moreover, robot equipment 1 is equipped with the memory stick interface 
29 connected to the ROM interface 30, and, thereby, can carry out the record 
and playback of data to the so-called memory stick 210. 

[0068] Furthermore, robot equipment 1 is equipped with PC Card slot (PC card 
l/F) 14. The data communication between external instruments (for example, 
repeater 34) becomes possible, when PC card 200 is a wireless LAN card by 
this, and when a PC card is a memory card, the record and playback of data to a 
memory card are attained. 

[0069] And CPU (Central Processing Unit)15 reads the program of operation 
memorized by the flash ROM (Read Only Memory) 17 through the ROM 
interface 30 and an internal bus 18, and controls the whole system. Moreover, 
creation and modification of the program of CPU1 1 memorized by the flash ROM 



17 of operation are enabled with the external personal computer (Personal 
Computer, PC) 31 connected to the signal-processing section 12. 
[0070] The signal which Potentiometers 19a, 19b, and 19c, the touch sensor 20, 
and microphone 21 which constitute a detection means to detect an external 
condition detected is supplied to the signal-processing section 12 through Tees 
24a, 24b, 24c, 24d, and 24e. The signal-processing section 12 supplies the 
signal supplied from Tees 24a-24e to CPU15 through an internal bus 18. CPU15 
controls actuation of Actuators 22a, 22b, 22c, and 22d (for example, Legs 2a-2d 
and the head 3 of drawing 1 which are driven by it) based on the supplied signal. 
Moreover, CPU 15 controls the voice outputted from a loudspeaker 23. 
[0071] Moreover, it has the infrared detecting element (IrDA) 26. The infrared 
detecting element (IrDA) 26 supplies the instruction information outputted from 
the remote controller which is not illustrated by actuation of a user to the 
signal-processing section 12 through tee 24e. The signal-processing section 12 
is supplied to CPU15 through an internal bus 18, controls actuation of Actuators 
22a, 22b, 22c, and 22d by CPU15 based on the supplied signal, and makes the 
action according to an instruction of a user output to robot equipment 1 by it. 
[0072] Here, Potentiometers 19a-19c, a touch sensor 20, a microphone 21, 
Actuators 22a-22d, a loudspeaker 23, and infrared detecting-element 26 grade 
constitute the guide peg and lug of robot equipment 1, opening, etc., summarize 



these, and call it a CPC (Configurable Physical Component) device. A CPC 
device may not be limited to this and may be measurement means, such as a 
distance robot, an acceleration sensor, or a gyroscope. 

[0073] The example of a configuration of the signal-processing section 12 is 
shown in drawing 9 . The DRAM interface 41 and the host interface 42 are 
connected also to the external bus 44 while connecting with DRAM16 and 
CPU15, respectively. A bus controller 45 controls an external bus 44. A bus 
arbiter 46 performs the Arbitration of an external bus 44 and an internal bus 47. 
[0074] The personal computer (PC) 31 as external development environment is 
connected to the parallel port 48 and the serial port 50. The dc-battery manager 
49 performs management of the residue of a dc-battery 27 etc. The parallel port 
48, the dc-battery manager 49, and the serial port 50 are connected to the 
internal bus 47 through the peripheral interface 53, respectively. 
[0075] The CCD video camera 11 supplies the picturized image data to 
FBK(Filter Bank) 56. FBK56 performs infanticide processing to the supplied 
image data, and creates the image data of various resolution. The image data is 
supplied to the DMA (Direct Memory Access) controller 51 through an internal 
bus 47. DMA controller 51 makes DRAM16 transmit and memorize the supplied 
image data. 

[0076] Moreover, DMA controller 51 reads suitably the image data memorized by 



DRAM16, and supplies it to IPE (Inner Product Engine)55. IPE55 performs a 
predetermined operation using the supplied image data. According to directions 
of DMA controller 51 , this result of an operation is transmitted to DRAM16, and is 
memorized. 

[0077] The CPC device 25 is connected to the serial bus host controller 57. The 
CPC device 25 consists of Potentiometers 19a-19c and the touch sensor 20 
which were mentioned above, a microphone 21, actuators 22a-22d, a 
loudspeaker 23, and infrared detecting-element 26 grade. The voice data 
supplied from the CPC device 25 is supplied to DSP (Digital Signal Processor)52 
through the serial bus host controller 57. DSP52 performs predetermined 
processing to the supplied voice data. The (personal computer PC) 32 grade as 
external development environment is connected to the USB interface 58. A timer 
54 supplies a hour entry to each part through an internal bus 47. 
[0078] And as structure of the radio relation for carrying out data communication 
between personal computers 33, in order to perform coordination action which 
was mentioned above, robot equipment 1 has the device driver 77, and the TCP 
/ IP protocol stack 78 grade, as shown in drawing 10 . 

[0079] A device driver 77 is a software layer, manages the PC card concerned 
directly as a high order of PC card (wireless LAN card) 200, and delivers data. 
[0080] TCP / IP protocol stack 78 is in a software layer, supports service of 



TCP/IP, and delivers data between a device driver 77 and a semantics 
command server. In addition, beforehand, inside this Local Area Network, a 
unique IP address (for example, IP address 11.22.33.44 grade mentioned 
above) is written in, and it is in an internal flash ROM etc. at robot equipment 1. 
[0081] There is a software module of the semantics command server 79 in the 
high order of this TCP / IP protocol stack 73. The semantics command server 79 
is constituted as a high order server which can receive the command given as a 
character string as mentioned above. 

[0082] In the semantics command server 79, if robot equipment 1 starts, the 
server which receives a command using the port number (for example, 10000) 
service of TCP/IP was beforehand decided to be will be started, and it will wait 
for the connection request from the personal computer 33 on a Local Area 
Network. A connection request is performed by specifying and sending an IP 
address and a port number (for example, 11.22.33.44:10000). 
[0083] And the appearance skein man tex converter 101 of the middleware layer 
74 is made to execute the command which started registration and received that 
of the command from a personal computer 33 for action of delivery and the 
contents of a command in the semantics command server 79 by which 
connection was established between external clients (personal computer 33). 
The appearance skein man tex converter 101 can specifically recognize a 



command name with a character string, and, thereby, the output semantics 
converter 101 controls a low-ranking software module (object) according to the 
contents of the command which consists of a character string. 
[0084] The middleware layer 80 is a software county which offers the 
fundamental function of robot equipment 1, the device and configuration of robot 
equipment 1 are taken into consideration, and the configuration is set up. This 
middleware layer 80 is constituted as shown in drawing 11 , it is divided roughly 
into the middleware layer 90 of a recognition system (input system), and the 
middleware layer 100 of an output system, for example, specifically, is 
constituted by the object group. 

[0085] The information inputted from the outside is recognized in the middleware 
layer 90 of a recognition system. Robot equipment 1 comes to be able to 
perform opting for action autonomously according to the information inputted 
from the outside etc. thereby. For example, the middleware layer 90 of a 
recognition system processes the raw data of devices, such as image data, and 
sensor data, sound data, and is constituted by the object group which outputs a 
recognition result. 

[0086] As an object which processes the data of a device, the distance detecting 
element 92, the touch sensor section 93, the color recognition section 94, the 
scale recognition section 95, the posture detecting element 96, and motion 



detecting-element 97 grade are mentioned, for example. Here, "there is an 
obstruction" is recognized by the distance detecting element 92, it is recognized 
[ "it having been stroked" and "it having been struck", and ] by the touch sensor 
section 93, "a ball is red" is recognized by the color recognition section 94, "it 
fell" is recognized by the posture detecting element 96, and "the ball is moving" 
is recognized by the motion detecting element 97. 

[0087] And in the middleware layer 90 of an input system, the semantics 
command server 79 which is the high order of the recognition information by 
object which was mentioned above by the input sentimental KUSUKON barter 
91 is passed. 

[0088] On the other hand, control of a device is performed by the middleware 
layer 100 of an output system based on the information passed from the 
semantics command server 79. As information passed from the semantics 
command server 79, it is a command based on inner information, such as a 
recognition result of the device in the input semantics coma barter 91, or the 
command made into the external information sent from the personal computer 
33 in an action managerial system is mentioned, for example. As inner 
information, a dc-battery residue is mentioned, for example. And the middleware 
layer 100 of an output system operates each part by the object group constituted 
for every moving function of robot equipment based on such a command. 



[0089] As an object, the attitude control section 102, the motion playback section 
105, the fall return section 106, the tracking section 107, the walk module 
section 108, the LED lighting section 103, and sound playback section 104 
grade are mentioned, here, the control about "motion playback" should do by the 
motion playback section 105 - the control about "a fall return" should do by the 
fall return 106 - the control about "flattery actuation of an object" should do 
according to tracking 101 » the control about "a walk" is made by the walk 
module section 108. In addition, "tracking" is actuation which continues looking 
at the object which moves, and the actuation which specifically continues turning 
the head to the object which moves. For example, when performing such 
actuation, it is directly used as information at the time of the recognition 
information on the color recognition section 94 and the motion detecting element 
97 being the "tracking." Moreover, since these control is accompanied by 
change of the posture of robot equipment 1, the management about the 
information on a posture is made by the posture management 102. Moreover, 
the control about a "sound" is made by the sound output section 104, and the 
control about "lighting of an eye (LED)" is made by the LED lighting section 103. 
[0090] The contents of the command are interpreted by the output semantics 
converter 101 located in the high order of the object group for controlling 
actuation in this way, and the object of motion playback section 105 grade which 



was mentioned above according to the contents controls a device by the 
middleware layer 100 of an output system. Specifically, the servo command 
value of each joint of robot equipment 1, an output sound, and output light (LED 
of an eye) are generated and outputted for every function. For example, when 
the command of "BANZAI_SIT" ("BANZAI") has been sent as an abstract action 
command which was mentioned above, an object required for the action outputs 
a control signal to a device required for action of such contents of a command, 
and makes action of "BANZAI" take. In addition, as an abstract action command, 
it is not limited to this, and the command of the action which animals, such as 
being "advance", it being "retreat", "it being glad", "it barking", "it sleeping", 
"gymnastics being carried out", "it being surprised", and "tracking", discover is 
also mentioned. 

[0091] And in the middleware layer 100 of an output system, the situation (for 
example, termination result of a device of operation) of the device by action of 
operation is detected, and the appearance skein man tex converter 101 returns 
the situation of the action to the semantics command server 79. Here, the 
information on the purport which actuation ended with no problems turns into 
information on the ability of robot equipment to move to the next action. 
[0092] By control of each device being made based on a command by the 
middleware layer 100 of such an output system, robot equipment 1 can discover 



the action according to a command now. 

[0093] In the semantics command server 79, the information on termination of 
activation of the middleware layer 100 of an output system which was mentioned 
above is disseminated to a personal computer 33 (external client) through PC 
card 200. And in a personal computer 33, according to the notice of termination 
of activation of such robot equipment 1 , as mentioned above, it distinguishes 
whether robot equipment 1 can move to the next action, and processing which 
sends the following command according to the distinction result is performed. 
[0094] By the configuration which was described above, robot equipment 1 can 
receive the command from a personal computer 33, and can take the action 
according to the contents. And it can return to a personal computer 33 as a 
result of [ of a command ] termination (i.e., the information on being in the 
condition that it can move to the next action). 

[0095] In addition, for example, an abstract command (for example, command of 
"BANZAI") which was mentioned above is realized by the combination of two or 
more basic commands, for example, a motion command, a sound command, 
and an LED output command. And robot equipment 1 is made possible 
[ performing the contents of the abstract command ] by memorizing the 
correspondence relation between such abstract commands and those basic 
commands for the storage means, for example, a memory stick. Furthermore, it 



is also made by that a user can change actuation of each part performed by the 
abstract command in accordance with liking by considering as the file which can 
edit such correspondence-related information, and memorizing for the storage 
means. 

[0096] Moreover, it is constituted by the software layer of robot equipment 1 as 
shown, for example in drawing 12 . A software layer is divided roughly and 
consists of the application layer 120, the middleware layer 80, a manager object 
layer 130, a robot server object layer 140, and a device driver layer 150. 
Furthermore, about the manager object 130, it has the object manager 131 and 
the service manager 132. Moreover, about the robot server object, it has the 
design robot 141, the power manager 142, the virtual robot 143, and the device 
driver manager 144. these -- an outline -- it functions as follows. 
[0097] In the manager object layer 130, the object manager 131 manages 
starting of the application layer 120 and the middleware layer 80 and 
disappearance, and a service manager 132 functions as a system object which 
urges connection to each object based on the initial entry between the objects 
described by the connection file. 

[0098] Moreover, the device driver layer 150 is the object allowed to carry out 
direct access to the device driver set 151 (for example, hardware layer of CPC 
device 25 grade mentioned above). That is, the control section of the right above 



which controls the device of a hardware layer is constituted. This device driver 
layer 150 processes in response to interruption of hardware. 
[0099] Moreover, in the robot server object layer 140, the dither indolo bot 141 
managed the configuration of robot equipment 1 etc., the power manager 142 
did power-source management, and the device driver manager 144 has 
managed access of the device by which external connection etc. is made, for 
example, a personal computer, and a PC card. 

[0100] And in the robot server object layer 140, the virtual robot 143 makes the 
part which delivers information between the middleware layer 80 and various 
device drivers under the protocol between each object. 

[0101] As mentioned above, the middleware layer 100 of an output system 
outputs a control signal to a low-ranking device driver, and is actually controlling 
each device. Moreover, about the middleware layer 90 of a recognition system 
mentioned above, external information is recognized based on the information 
from a low-ranking device. About control of each device by the middleware layer 
100 of such an output system, and recognition of the situation of each device in 
the middleware layer 90 of a recognition system, as shown in drawing 11 , 
specifically, it is carried out through this virtual robot 110. 

[0102] The virtual robot 110 delivers the data of the middleware layer 90 of a 
recognition system and the middleware layer 100 of an output system, and the 



device driver that constitutes the I/O system to the exterior, and functions as an 
object which carries out mediation with various device drivers and the object 
which operates based on the protocol between objects. Delivery of the 
information between the middleware layer 90 of a recognition system and the 
middleware layer 100 of an output system, and various device drivers will be 
made under the protocol between each object by this virtual robot 110. 
[0103] Next, a function for robot equipment 1 to opt for action independently is 
explained. Since independent action is realized, robot equipment 1 has the 
behavioral model and the feeling model. A behavioral model and a feeling model 
change based on an external factor or an inner factor, and thereby, robot 
equipment operates according to the output of a behavioral model or a feeling 
model, and is constituted as robot equipment of an autonomous mold. The 
behavioral model and the feeling model are built in the application layer 120 in 
the software layer shown in drawing 12 . The feeling model 64 is built as shown 
in drawing 13 . 

[0104] The 1st thru/or the 3rd sensor 61, 62, and 63 detect a user and the 
stimulus further given from the outside, such as an environment, and changes 
and outputs it to an electrical signal. This electrical signal is supplied to the 1st 
and 2nd input evaluation sections 71 and 72. Here, the 1st thru/or the 3rd sensor 
61, 62, and 63 are the speech recognition sensor which is not illustrated besides 



being Potentiometers 19a-19c, a touch sensor 20, a microphone 21, etc., an 
image color recognition sensor, etc., and changes and outputs the actuation 
whose user takes care of robot equipment 1 and which went to accumulate, and 
the uttered voice to an electrical signal. The output of the 1st thru/or the 3rd 
sensor 61, 62, and 63 is supplied to the 1st and 2nd input evaluation sections 71 
and 72. 

[0105] The 1st input evaluation section 71 evaluates the electrical signal 
supplied from the 1st thru/or the 3rd sensor 61, 62, and 63, and detects 
predetermined feeling. Predetermined feeling here is the feeling of joy. The 1st 
input evaluation section 71 supplies the evaluation value of the detected feeling 
to the 1st feeling module 73. Predetermined feeling is assigned to the 1st feeling 
module 73, and the parameter of feeling fluctuates based on the evaluation 
value of the feeling supplied from the 1st input evaluation section 71. For 
example, when "joy" is assigned to predetermined feeling, the parameter of the 
feeling of "joy" will fluctuate based on the evaluation value of the feeling supplied 
from the 1st input evaluation section 71. The 1st feeling module 73 supplies a 
feeling parameter to the output selection section 75. 

[0106] Similarly, the 2nd input evaluation section 72 also evaluates the electrical 
signal supplied from the 1st thru/or the 3rd sensor 61, 62, and 63, and detects 
predetermined feeling. Predetermined feeling here is the feeling of the 



resentment. The 2nd input evaluation section 72 supplies the evaluation value of 
the detected feeling to the 2nd feeling module 74. Predetermined feeling is 
assigned to the 2nd feeling module 74, and the parameter of feeling fluctuates 
based on the evaluation value of the feeling supplied from the 2nd input 
evaluation section 72. For example, when the "resentment" is assigned to 
predetermined feeling, the parameter of "resentment" feeling will fluctuate based 
on the evaluation value of the feeling supplied from the 2nd input evaluation 
section 72. The 2nd feeling module 74 supplies a feeling parameter to the output 
selection section 75. 

[0107] The output selection section 75 judges whether the feeling parameter 
supplied from the 1st and 2nd feeling modules 73 and 74 is over the 
predetermined threshold, and the feeling parameter exceeding a threshold is 
outputted. Moreover, the output selection section 75 chooses and outputs the 
one where a feeling parameter is larger, when each of two feeling parameters 
from the 1st and 2nd feeling modules 73 and 74 is over the threshold. 
[0108] While the feeling supplied from the output selection section 75 is changed 
into the instruction which directs concrete action and the action generation 
section 65 supplies it to the output section 66, it is made to feed back to the 
output evaluation section 76. 

[0109] The output evaluation section 76 is controlled to decrease the feeling 



parameter corresponding to the action, when the action supplied from the action 
generation section 65 is evaluated and the action is performed. 
[0110] The output section 66 performs the output which followed the action 
instruction from the action generation section 65. The output section 66 is the 
output of robot equipment 1, and, thereby, robot equipment 1 acts according to 
the action instruction from the action generation section 65. That is, for example, 
the output section 66 becomes by the actuators 22a-22d which drive the 
member equivalent to Legs 2a-2d, a head 3, a fuselage 4, etc., a loudspeaker 23, 
etc., for example, drives a predetermined actuator, and a head 3 is rotated or it 
outputs a cry etc. 

[0111] Thus, although robot equipment 1 carries out actuation which shows a 
feeling expression based on the feeling parameter of a feeling model, it can also 
write predetermined data in a storage means based on a feeling parameter 
further. When robot equipment 1 carries out actuation which shows such feeling, 
for example, it writes a surrounding image and surrounding voice in a storage 
means as an external condition. Here, an image is captured with the CCD video 
camera 1 1 made into an external input means to make a part of detection means 
to detect an external condition, and voice is incorporated with the microphone 21 
made into an external input means. 

[01 12] The case where the "resentment" is concretely assigned to the 1st feeling 



module 73 about the above processings at "joy" and the 2nd feeling module 74 
is explained. In addition, the 1st sensor 61 is used as an image color recognition 
sensor, the 2nd sensor 62 is used as a speech recognition sensor, and the 
following is explained by making the 3rd sensor 63 into a touch sensor 20 here. 
[0113] If the electrical signal corresponding to "the condition of stroking" is 
supplied from the electrical signal corresponding to the "yellow" from the image 
color recognition sensor (the 1st sensor) 61, the electrical signal corresponding 
to a frequency (for example, "RE") predetermined from the speech recognition 
sensor (the 2nd sensor) 62, and a touch sensor (the 3rd sensor) 63, the 1st input 
evaluation section 71 will evaluate each signal, and will determine the evaluation 
value of "joy." The 1st input evaluation section 71 supplies the evaluation value 
of "joy" to the 1st feeling module 73. The feeling module 73 makes the 
parameter of feeling increase based on the evaluation value of "joy." The 
parameter of feeling is supplied to the output selection section 75. 
[0114] On the other hand, if the electrical signal corresponding to "the condition 
of having struck" is supplied from the electrical signal corresponding to the "red" 
from the image color recognition sensor 61, the electrical signal corresponding 
to a frequency (for example, "FA") predetermined from the speech recognition 
sensor 62, and a touch sensor 63, the 2nd input evaluation section 72 will 
evaluate each signal, and will determine the evaluation value of the 



"resentment." The 2nd input evaluation section 72 supplies the evaluation value 
of the "resentment" to the 2nd feeling module 74. The 2nd feeling module 74 
makes the parameter of feeling increase based on the evaluation value of the 
"resentment." The parameter of feeling is supplied to the output selection section 
75. 

[0115] The output selection section 75 judges whether the feeling parameter 
supplied from the 1st and 2nd feeling modules 73 and 74 is over the 
predetermined threshold. Here, the feeling parameter of the "resentment" shall 
be over a threshold. 

[0116] While the action generation section 65 changes the feeling parameter of 

the "resentment" supplied from the output selection section 75 into the 

instruction which directs concrete action (it barks) and supplies it to the output 

section 66, it is made to feed back to the output evaluation section 76. 

[0117] The output section 66 performs the output which followed the action 

instruction (it barks) from the action generation section 65. That is, 

corresponding voice is outputted from a loudspeaker 23. The "resentment" is 

emitted and the feeling of the "resentment" is controlled because robot 

equipment 1 barks. In consideration of this, the output evaluation section 76 

decreases the feeling parameter of the 2nd feeling module 74. 

[0118] The above is the feeling model which robot equipment 1 has. Next, the 



behavioral model for opting for action of robot equipment 1 based on various 
information is explained using drawing 14 . 

[0119] The behavioral model has opted for the action output for operating robot 
equipment 1 by the sensor input, as shown in drawing 14 . Here, a sensor input 
is an input from the sensor for acquiring external information, such as the 
potentiometers 19a-19c of the CPC devices 25. Specifically, it considers as the 
information from the input semantics converter 91 that recognition information 
was acquired from the CPC device 25. 

[0120] This behavioral model M3 has two or more transition state tables with the 
different action purpose as a subsystem. As a subsystem is shown in drawing 
1J5 , specifically A system management The system management F1 made into 
the action purpose, and a posture Managing The posture management F2 made 
into the action purpose, and an obstruction Avoiding The obstacle avoidance F3 
and reflective actuation which are made into the action purpose The reflection 
F4 and the feeling expression which are made into the action purpose The 
feeling expression F5 made into the action purpose, and actuation of general 
autonomous action It has the state transition table of record F10 grade which 
sets preservation of autonomous action general F6 made into the action purpose, 
the game F7 which sets activation of a game as the action purpose, the 
performance F8 which sets activation of performance as the action purpose, the 



soccer F9 which sets actuation of soccer as the action purpose, and data as the 
action purpose. The behavioral model M3 has opted for an action output which 
changes in the condition of considering as the purpose from a current condition 
based on such a state transition table. 

[0121] For example, the priority is given to each, and it is connected with the 
state transition table so that high action of significance may be performed 
preferentially. In this example, the priority is high in the sequence of record F10, 
soccer F9, performance F8, a game F7, autonomous action general F6, the 
feeling expression F5, reflection F4, obstacle avoidance F3, the posture 
management F2, and a system management F1. By this It comes to perform 
preferentially to the sensor input from the CPC device 25 in order of a system 
management F1, the posture management F2, obstacle avoidance F3, reflection 
F4, the feeling expression F5, autonomous action general F6, a game F7, 
performance F8, soccer F9, and record F10. 

[0122] For example, about the state transition table, the principle of the algorithm 
with which the probabilistic automaton which determines the condition of 
changing probable based on transition probability is called is used. 
[0123] A probabilistic automaton is an algorithm determined more probable 
based on the transition probability P1 set [ whether it changes to other nodes 
NODE1 - NODEn, and ] up from one node NODE0 to the arc ARC1 - ARCn 



which connect between each node NODEO - NODEn(s), respectively thru/or Pn, 
when the condition of n (n is integer.) individual is expressed as a node NODEO - 
NODEn, as shown in drawing 16 . Here, in order to make an arc change 
between each condition which defined beforehand the condition that equipment 
(robot equipment 1) was realized, and defined actuation of equipment, it shows 
actuation of the equipment at the time of changing between each condition. 
[0124] By applying the algorithm of such a probabilistic automaton to a state 
transition table, when current is in the 1st node NODEO, the following node is 
determined based on the information for state transitions, such as a current 
condition and a sensor input of the CPC device 25. 

[0125] In addition, about a behavioral model, as mentioned above, it is not 
limited to performing an action output based on a state transition table, and 
means other than this can also be taken. For example, a behavioral model can 
also be built using the neural network who comes to refer to the information 
processing mechanism in a neuron network. 

[0126] Moreover, it cannot be overemphasized that the subsystem which 
constitutes a behavioral model is not limited to the above mentioned. 
[0127] Moreover, on the occasion of an action output, as shown in drawing 14 , 
refer to the instinct value (instinct parameter) which is the output signal of the 
feeling value (feeling parameter) which is the output signal of a feeling model, 



and an instinct model for a behavioral model M3. 

[0128] In the feeling model M1, as mentioned above, while a feeling parameter 
fluctuates according to the input evaluation value based on the sensor input from 
the CPC device 25, it fluctuates according to the output evaluation value 
acquired when action is taken. Namely, as for the feeling model M1, a feeling 
parameter is updated by input evaluation and output evaluation. In addition, the 
feeling model M1 changes with what is depended on a reaction from the external 
world at an input, the thing to depend on an internal state, or the passage of time, 
is lamented besides the resentment mentioned above or joy, and is based on 
fear, surprise, dislike, etc. 

[0129] Similarly, in the instinct model M2, while an instinct parameter fluctuates 
according to the input evaluation value based on the sensor input from the CPC 
device 25, it fluctuates according to the output evaluation value acquired when 
action is taken. That is, an instinct parameter is updated by input evaluation and 
output evaluation also about the instinct model M2. In addition, the instinct model 
M2 mainly makes an internal state a factor, changes gradually, and is a model 
based on desire to the Lords, such as appetite, movement avarice, rest avarice, 
love avarice, epistemophilia, and sexuality. For example, the instinct model of 
"appetite" can be obtained with reference to a dc-battery residue. 
[0130] Furthermore, as a behavioral model M3 is shown in drawing 14 , renewal 



of an action selection probability is made with the study module M4. 
[0131] The study module M4 is a module for making the information on past 
reflect in future action etc., for example, learns the past action. For example, the 
study module M4 changes the priority (action selection probability) of the 
subsystem (state transition table) which constitutes a behavioral model M3 
based on a study result. Thereby, selection of the subsystem with which the 
information on past was reflected comes to be made. 

[0132] As mentioned above, a behavioral model M3 makes a final action output 
with reference to the instinct value which shows the feeling value which shows 
the feeling parameter which changes with an input evaluation value and output 
evaluation values, and an instinct parameter with the subsystem from which a 
priority changes with study modules M4 further. 

[0133] The action selection module 160 controls the CPC device 25, for example, 
operates hand and foot, the head, a tail, etc., and is made to complete in the 
target action so that it may become the actuation according to the action 
purpose with the action output of a behavioral model M3. And it is fed back to the 
feeling model and M1 instinct model M2 which considered as the output 
evaluation value which this actuation mentioned above, and were mentioned 
above. In addition, specifically about delivery of the information between the 
CPC device 25 and an action module, it is carried out through the 



above-mentioned output semantics converter 101. 

[0134] As mentioned above, the part which specifies the feeling of robot 
equipment 1 and action is constituted. With the behavioral model currently built 
as mentioned above, or a feeling model, robot equipment 1 opts for action 
according to change of the external factor resulting from an external condition, or 
the inner factor resulting from an internal condition, and causes actual actuation. 
That is, robot equipment is constituted as robot equipment of the autonomous 
mold which opts for action independently according to an external factor or an 
inner factor. 

[0135] And in the action managerial system, this autonomous type of robot 
equipment 1 is made by reception of the command sent synchronously as 
[ perform / with other robot equipments / coordination action ]. Thereby, the 
pleasure of appreciation of a user spreads. 

[0136] In addition, the gestalt of above-mentioned operation described the case 
where action of two or more robot equipments was being managed with the 
personal computer. However, as shown in drawing 17 instead of what is limited 
to this, robot equipment 1a can also manage action of two or more of other robot 
equipment 1b. That is, the Local Area Network closed only among two or more 
robot equipments is formed. Thereby, action of other robot equipments can be 
managed now by robot equipment 1a of 1. In this case, in order to manage 



action of two or more robot equipments, robot equipment 1a is equipped with the 
configuration which the personal computer 33 has. 

[0137] Moreover, the gestalt of above-mentioned operation described the case 
"where it was made to wave as coordination action which two or more robot 
equipments are made to perform." However, coordination action can be carried 
out about the action of not the thing limited to this but voice, actuation, etc. which 
can be discovered. Moreover, the number of the robot equipment which carries 
out action management is not limited to three sets as mentioned above, either. 
Specifically, the following coordination actions can be carried out to others. 
[0138] A single sound is emitted and made each robot equipment, respectively. 
Thereby, a chord is generated by coordination action of two or more robot 
equipments. Moreover, it may be made to bow to coincidence at each robot 
equipment. It becomes the coordination action two or more robot equipments of 
whose which bow generate a chord by this. 

[0139] Moreover, coordination action of "vocal exercises" can be carried out. 
One robot equipment (robot equipment which can perform action management 
of other robot equipments) is a conductor, and, specifically, points out two or 
more robot equipments which have aligned with an arm in order. The robot 
equipment to which it was pointed out utters an arm with a swing. If a 
conductor's robot equipment points out robot equipment in order, according to it, 



it will utter in order. And finally all the members utter at the signal of a 
conductor's robot equipment. 

[0140] Moreover, coordination action of a "troll" can be carried out. In this case, it 
is made to troll, shifting in accordance with the timing which a conductor's robot 
equipment points out like the case of "vocal exercises." 

[0141] Moreover, "gymnastic" coordination action can be carried out. Specifically 
to compensate for directions of instructor's robot equipment (robot equipment 
which manages action other robot equipments'), robot equipment carries out 
gymnastics. When the robot equipment which does not listen to what is said is, 
instructor's robot equipment stops the directions to the whole, and scolds only 
the robot equipment which does not hear directions. For example, he barks and 
scolds. Apologizing for the scolded robot equipment, instructor's robot 
equipment issues directions again. And it is made to perform gymnastics to 
coincidence by all the members shortly. 

[0142] Since the above coordination actions are possible by editing a script 
(script), the contents of coordination action can also be easily changed into the 
above various contents. 

[0143] Moreover, the gestalt of above-mentioned operation described the case 
where coordination action was carried out to two or more robot equipments 
which constitute one group with the personal computer 33 which carries out 



action management. However, not the thing limited to this but an action 
managerial system can also manage the coordination action about two or more 
groups. Coordination action which the 1st group who consists of three robot 
equipments specifically has is carried out, and coordination action which is 
different from the 1st group in the 2nd group who consists of other four robot 
equipments is made instantaneous. Thereby, the pleasure of appreciation of a 
user spreads to be carried out. 

[0144] Moreover, the gestalt of above-mentioned operation described the case 
where robot equipment 1 opted for action independently with a feeling model or 
an instinct model. However, not the thing limited to this but other programs or 
other algorithms shall determine action. 

[0145] Moreover, the gestalt of above-mentioned operation described the gestalt 
as the appearance of robot equipment 1 indicated to be to drawing 1 . However, 
as shown in drawing 18 instead of what is limited to this, it can also consider as 
an appearance which is more close to a "dog." 

[0146] Moreover, the gestalt of above-mentioned operation described robot 
equipment about the configuration of a "dog." However, it is also applicable also 
to the animal of other 4-piece walks instead of what is limited to this, and man 
type robot equipment. 
[0147] 



[Effect of the Invention] The action managerial system concerning this invention 
can carry out coordination action to two or more robot equipments by having the 
function to in__which the command inputted into the robot equipment of the 
autonomous moid which opts for action independently from the outside 
determines action, and having the action management tool which is the action 
managerial system which manages action of this autonomous type of robot 
equipment, and sends out a command synchronizing with two or more robot 
equipments. 

[0148] Moreover, the action management method concerning this invention can 
carry out coordination action to. two or more robot equipments by having the 
function in which the command inputted into the robot equipment of the 
autonomous mold which opts for action independently from the outside 
determines action, being the action management method which manages action 
of this autonomous type of robot equipment, and sending out a command 
synchronizing with two or more robot equipments. 

[0149] Moreover, two or more robot equipments can be made to carry out 
coordination action of the robot equipment concerning this invention by action 
management of robot equipment by having the action management tool which is 
robot equipment of the autonomous mold which opts for action independently, 
and sends out a command synchronizing with two or more of other robot 



equipments. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] In the action managerial system of the gestalt of operation of this 
invention, it is drawing showing the appearance configuration of the robot 
equipment with which action is managed. 

[Drawing 2] It is the block diagram showing the circuitry of above-mentioned 
robot equipment. 

[Drawing 3] It is the perspective view showing the above-mentioned robot 
equipment when carrying out a "hand" autonomously. 

[Drawing 4] It is the block diagram showing the action managerial system of the 
gestalt of operation of this invention. 

[Drawing 5] In an above-mentioned action managerial system, it is drawing 
showing the configuration of the software in the personal computer which 
manages action of robot equipment etc. 

[Drawing 6] It is drawing showing the example of the robot control script for 
controlling action of two or more robot equipments. 



[Drawing 7] It is drawing showing the "wave" actuation by coordination action of 
two or more robot equipments. 

[Drawing 8] It is the block diagram showing the concrete circuitry of 
above-mentioned robot equipment. 

[Drawing 9] It is the block diagram showing the signal-processing section of 
above-mentioned robot equipment. 

[Drawing 10] It is the block diagram showing the part which enables the radio 
function in above-mentioned robot equipment. 

[Drawing 11] It is the block diagram showing the middleware layer of the 
software layer of above-mentioned robot equipment. 

[Drawing 12] It is the block diagram showing the example of a configuration of 
the software layer of above-mentioned robot equipment. 

[Drawing 13] It is the block diagram showing the part which constitutes the 
feeling model of above-mentioned robot equipment. 

[Drawing 14] It is the block diagram showing the part which constitutes the 
behavioral model of above-mentioned robot equipment. 

[Drawing 15] It is drawing showing the example of an above-mentioned 
behavioral model. 

[Drawing 16] In an above-mentioned behavioral model, it is drawing used in 
order to explain the probabilistic automaton which is the algorithm which 



determines transition of a condition. 

[Drawing 17] It is drawing used in order to explain the robot equipment which 
manages action of other robot equipments. 

[Drawing 18] It is the perspective view showing the concrete appearance of robot 
equipment. 

[Description of Notations] 

1 Robot Equipment, 15 CPU, 16 Data Storage Section, 33 Personal Computer, 
34 Repeater 
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